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<§y,£lrfliuij @fl51uL|: 

ffij^liurT aG6MTff65r gL£)yp, ^j,n!d^l6ULb {§lij600T@ Qi_DrrL^lsb6Tfl^ji_b ^ijojLb 

Q*rT6O0TI_6Ulj. j§l6Ulj Qff66T60160Tltfl6b <g>({5 LDrT6UUTL£|.a : lJl U 6^6^1151 60 5-7 61JlLlgd*(g,LlULll_ 
@j£j560iga(6i5*(g, ^.fltfliuijrTaa ai_rjig ^rp ^660T@*6TTrT*u U6otfrl L|if)£lrDmj. 
jglgrb® QP6OT, 15 ^666T@*6rT amjuuGijL. Qffai_i^6b &6or6ro6bi_606TL. 
U6UlfllLirTfT)f51lLI6Ulj. j§l6Ulj QLDITL^I , *60160, <2irf))6lJllU6b (LpgoSllU {jj| 6010) *6^1 60 L£)@J5g 
^j,lj6ULb Q*rT600Tl_6Ulj. ^>IU61| Grjiljmd Sb6rTl6b Ulq-UUgJLb, 6T(Lp§J6Ug l JLb {§l6Ulj 
QurT(i^gdGurT*(g,*6rT. 



1 (LpS)6b ^giflrT65TLb 


{§llq.U_|l_ 6 OT S®.lq.lU LDGIDLp QJC^LbQurTQ^gJ, QJrT 6 OT^ 6 U Lfil 6 OT 6 OT 6 b QqJL@ 6U61T)S)LJ 
umj^^ 1 ({ 5 a^ 1 n 5 ija 6 nrT? l£ 16 OT 6 OT 6 U 6 T 6 OTuaj| ^L^IuJIoSIc^rsgj Gmag^lrb®, ^] 6 b 6 US}| ^>(5 
Gmag^6\5)(5j5gii / Gmaas^LLg^G^c^rsaji mrbQfDrT© Gmag^lrb® / 
Gmaasfii-LL^rb® umi_|Lb LfSlrirramj s : a^1 ^©ld. ^ojeunp uniLiLbQurTQ^gj, ^>(5 
a60OTuQurr(Lp^1rb@Lb @ 6 imDQjrT 6 OT Grsij^^lrb®, U 6 b 6 umiJlijLb iq.<Sli^l<s( 65 a@Lb 
GLD 6 ona Qojuugemg ^^Isbi^l^gj, ttrf)rfj)iL| 6 irT 6 rT annbgjj LD 6 UUTi_ 6 urwa 6 m 6 n 
QJIrJIojemLiuff Q^uLi^lrDgj. l£16OT6otq516ot LfileurQQJLl© ^iLiLbCungj, anrbp 
LD 6 MTi_ 6 on!da 6 rr (s, 6 T , nrrQJ 6 ir)i_i 5 g l j, 5T(rT>rhJ.£1 L^gj <g>65rp GLongj^lsuriDSUT. 

<gudjQjrTrr}| GmrT^aQarTsirr^LbGurTgj jgliq. QpLpa&Lb fijrbuO^lfDgj. 

rSLDLflLg^lG^ICgljgJ ^({ 5^160 L£l 6 OT 6 OT 6 U iglaQ^LbGurTgJ, <^]§| LfilSbGlJLb 
i51ijs.ns : mrT65rS)rTa6ijLb, ^jgGfljrrT© qj^ld gliq.CLPLp<saLb U 6 DggSirTa 6 ijLb {§l(T 5 <$(s,Lb. 
L^GOTGOTg^LD {§llq.ll_|Lb 6jrDSb<g,6TT) fDUJ .^LDlU^^lGU [§)&ypQJg| CurT6061JLb 

GgrT 6 OTpLD. 

rBLDLflLg^lG^lc^rsgj QgrT6m6UoJl6b L616OT6UT6U QQJL@mQurT(Lgg|, 3\&>em dlija^Qpm 
ff^CLPLb a = rt)£iJ ©emfDQjrTaGoj {§l(r 5 <$(s,Lb. <^g| 6 ijLb, <^>(15 #) 6 U Q{ 6 mq.sb 6 rr 
ClurTpggdIeOTeOTGij grTypeurTGOT gliq.(ipLpaaLb CT^1QijrTQ51u_|i_6OT 6jrbu(5Lb. 

QS)rT«n 6 DQjl 6 b jglaQ^LD l£ 16OT65T6U QOJLlq. 6 ffT dllja^LD (S)«nfDQJrTS3 ^©UUgJLb, jgllq. 
QPLpaag^leOT grTypjjgi ^einmojgiLb <g»gggrTS> 6 ijLb, 

jS 1 iurTiumrTa 6 ijLb GgrTGOTrpLb. ggliq. QpLpa&Lb <f)60 otarTi^a^f&cgu dleoTCu 

6 jrbU@QJg| 6 J 6 OT? 

€)6b T 6T65TfT)rT6b, <g>6\5) <£>(1T> {glGOTQflJTrT© glL^^lfE)©^ CteGOQJgrT)® 

^OJa^Lb CT@a@LD. <£>6\5)uJl6OT COJaLD Qjl(6F,(6F,rT6Bfla6nrT60 ^] 6 TTQTll_U 
ULlq.({ 5 a^lfDg l J. 

<g>6\5) <£>(!5 LD6ZR/fl C{6IJg^l6b 740 «DLD6b gJTIJLD Q^GO^JI-b CT6OTgJ] Qjl(6F,(6F,rT6Bfla6Tr 



a6CCTa^lLiq.({5<s^1fDrTija.6rr. gl^eoruiq. umj^^rT 6 b <g>6\5) ^>({5 Q{ 6 mq.u Qurr(Lp^l 6 b 1086 

gJTIJLD UIJGlJLb G6U&LD 2_601l_lUfFi|. fgljG^ Qjl6OTrTlq.<56Tfl6b, 6 j> 6\5) ^>({5 601LD6b gJTIJLD 
Qff6OTpoJl@Lb. <gH£6OTrT6b, JTjrTLD {§l(7,ffc@Lb ^>({5 6F>LD6b gJTIJ^6b 

Lfil65T6OT6b 6UJ5£rT60, ^l£|. (J_p Lp«9bSba= ff^LD jSLDfiinmff Gffljrj^eiDLlU griigil OJl6OT IT Lq. <5)617 
^eU&rTffLD G£6016U. {gllJfljffT© 601LD6b gJTIJ^6U L06OT6OT6O jS1<5ypj5ff,76b,10 6^51 SOTlTlq. <gb6TT 
6T6OTp Qa.76rr6nG6U6MT(5Lb. gluGu^gj, <£>6Tf)60iiuL] ufon^ff <f)rfj)gii 

(fljj^ajiu umjuGurTLb. ^i^rb(§)Lb, rS)<$(LpLb {§li_£^6\5)(rr,r5fFii {Burn {§l(rr,&@Lb 
{§ll_£$)6b l_|6UUU(56U^ff)@, ^eU&rTffLb G£6016U ff)76OT <^60606117? 

gl({5aa607Lb. <^617760, ^gtTI ^6^«mu6iJli_ ^^lGeu&Lmaff Qff6b^]Lb ff)6OT6mm 
6UrTlUrji£{F l |. ^1ff)6OT760ff)76OT, J§lLV(jp^.$.$£^7)(fF, Cl6U(Sj QP 5UT6UTGlJ {57LD l£)6OT6OT6B160U 
U7ljg§l QJl@^lGfT)7Lb. 

^>6tT1ilJI6ot G6U<$£60i£ ^6rroJli_ (ipiq.iL|m7? opiq-iu^gj 6T6i7gniLh <s([5^§j 
ULpnida760^^l6b Qjl(6F,(6F,76Bfla.6Tfl6mi_GlU 1_IIJ6U607<$ {§l(7,J5£fFi|. ^>6 tT 1 6T6b6lD6UlLirbfD 
G6U<$£60i£<$ Q<$76iraTi_gii 6T6t7p £76 ot {BLbi5l6OT7ija6rr. 

^>({5 #)6U ^1f0(6F)lja6i7 <5J«T>9) J5LbU765JlLI_7^]Lb, <g>6Tfl ^]67QTll_ Qpiq.lU7^ C6Ua^60 
Qff6b60aST5ilq.lUg l J 6T6OTU61T)£ LDL^LD <^UI4<$Q&76ffffTl_7lj<$6i7. 

^GtTIlLTISUT G6U<$£601£ (7£^6E7(LpS)6l)7<$ ^16Tr65Jll_ (J^lUfT)#! Q<5lU£|6Ul) {§l££76l5)lU 
6l!fl(g>(6F,76Ufl <$686\5)GlU7 (Galileo, 1564-1642) <3j,6U7lj. <gU6Ulj 1630LD {§l£7).5>76OT 

Qpiurr)<f1a6ir)6rr Gmrf)Q.9b76TOTi_7rr. L5l6OT6U(j3i_b Ga^fflntfCTfflniuff 

a>6()6i5)Giu76i|Lh, <gu 6 urrfFii 2_£iQjliu767ij (J3 eu < 73 i_b {§l(7> oJl 6 rra@a 6 ir) 6 rr 

CT@£f^<$Q<$76ffffTI_6OTlj. {§lrji£ 6^6n<$@S>(^<$@6i7 Q LD (Lp@ 611 lj^ ^1(5651617 6016U£gi|, 
6iJl6na6ina ^{D!5giJ (!P@6iJfFiiGu76b ^^L££f^.$Q.$76WTi_6OTij. ©rfiludlLL 

£(7,6UffT£$)6b oJl6rra6iT)a^ ^{DJSgiJ dPiq-, ^erfl eife^ClffUJeuG^ <5J6uijs>6i7 (SrsmsaLb. 

6ULpaaff)6inff)6iJli_ gl({56MTi_ <g>ij glg6i)uQu7(Lp^l6b, {§l(rT>6U(!5Lb ^©a^Ga 
^|6inmi5^ gl(J5 LD6C16Ua(g,6OTpa6Tfl65TGLH6b 6jrfj)6OTlj. 2_<5#l6fiHU ^6Cll_{6^611l_65T, 
gl({56U(r5Lb ff|7d<56i7 6tfl67<$(g,&60i6rT Geoa^a^ ^{DJSgiJ CLP ^erfl eifeff Offiu^GOTij. 
gl({56U(r5Lb mrbfD6U({56cii_iu 6in6rraQa76Tfl6cuuu u7ij££6i)i_6OT, £ 6ot 6iJI errata 

Qpiq.6lJlLll_6OTlj. 



aeSoSlGiurT (Lp^o5l6b oJl6rra6?r>a ^GfrloJaa Q^iu^mj. ^suijg^j 2_ff,oJliurT6nij 
a66o51GiurToJl6OT Qjl6naQarT6ffl«Diu<5 a6tran_6iji_6OT, QJl6rra>«naa anffiraujlggrTij. 
ffineuT Qjl6naQarT6ffl«niu of£1iu ^( 56 ^ 1 ^ 6 ^ 1 ( 515 ^, g6OT 2 _^oJliurT 6 m^ 6 OT 
65Jl6naQarT6Tfl6iniuLJ unijgg ^( 56 Mtld 6u«dij ai_j 5 g arT6orT6uarTag6F>g 6tfl 6 ^ 1 ^ 6111 6b 
/ Q 5 mq.a. 6 T , fl 6 b @rgl^g l jaQa.rT6MTi_rTij. {§){ 5 g GarTg6F)6OT6imLiL] U 60 (ip 6 imD Qaiugmj. 

^>6ijQ6urT(5 (Lp 6 ?d rD u_| Lb Gr5rrg6mg ^GrroJlLQa ©rglggmj. <gn6ij6urTp <gn6rrQjlLli_ 
GrE»ijmda.6TTl5UT arrrTatfl6imLia a6UBTa.£lLli_mj. {§lr5g arT60 <gn6uarTaLb 6T6ffT6OT6urTa 
gl(5aaC6U6MT@Lb? ^Giffl 6jfDa@6mfDiu <^>(5 memeua^eOTnOlG^l^rjigj mrr)QfDrT(5 
m6in6Da(56ffrr$rb@a Qff6OTfD6mi_j5g l |, ^1(5 ldi 51 6iij5g6F>i_6iJgrbarT65T Gr5ijLi>rTaggrT6OT 
gl(5aaG6U6MT@LD ^6b606Un? 

^j,6OTrT6b, LDL® LD6b6D. '6T^1lj OJl6CW Gr^ijcj-Piii <£>(5 <SrTrj6UCTLb. a6S6\5)GlLirT 
oJ&luj oJl6rraQa.rT6Tfl6ir)iu ^euij 2_a,QJlu_irT6rrij urnjggj 2_6MTijr5g i516otGu, g65 t 
6^l6rra«naa arT6MTdlggmj. GurT6b, 2_g)QjliurT6TTi^6OT 6iH6naQarT6Tfl6iniLiLJ 
umjgfjji ^rfjljjig i516OT6otGij, <gnj5g g(56UCTLb 6u«nij a6WTa<£l6b 
aQggjftQarTGhGnGeijeMTQLb 6T6OTgjj a686\5)GiurT serr^lggmj. gl«D6u 
CT6U6UrT61Jft)f51rb(5Lb <5>rT6U <£16UarTaLb Gg«D6UgrT6OT ^60606UrT? 

sb&SQ51Giurr dl 6 OTCl 6 OTrT (5 (Lp^nno, glGg uiJ)CarTaj6in65T6iniua Qaiugnij. j§lLb(ip6imi), 

QP65T6F)6OT6tfll_ {§l6F)l_Q6U6Tfl gJTIJLD fffT)g)J <^)amrTa gl(5a@Lb6U6IDa.uJl6b {§1(5 
LD6m6ua(g,6OTpa6ir)6rrg Ggijj5Qg@gg6OTij. a,6OT 2_g,oJliurT6ni^6OT ct^Ii) 6]JI«d6ot 
LHrTfr)a<5tSilq.lU 6UrTUJLJ 1^6065) 60 6T6flfl6pLD, <g>6Tf) ff)65T6IT)6OT 6XlfjigJ ^^DLJBgiJ g6OT 
a6tfma(65<$(g,u i_|60uui_ (lp6ot«du6^1l_ ^^1a ajTijLb grT6UUTi_G6iJ6MTiq.u^l(5'»(5Lb 
6T65Tp a686\5)GiurT 22iaLb Qaiugmj. g65 t QTl6naQarT6T , fl 6iTa#)6OT ^ijLbug 
a,(56MTg^lQ51(5r5giJ, g6OT 2_g)QjliurT6ni^65r u^)6b GiTa^a 2_6MTi)r5g g(56MTLb 6U6mrr 
ai_j5g arT60 <gn6uarTaLb 6T65T6OT GT6OTU6ing ^6TTQJlLi_rTij. {§)grb@Lb, Qp65T a6UOTa^1Li_ 
arT60 ^6ijarTag^rr)(a>Lb gi«ni_Giu 2_6rr6rr GGupun© gneoT <£>6rf) (g,6OTg)ja(65a(5 
gi«ni_Giu 2_6 tt6tt asi@g6U ajTijg6F>ga ai_uugrr)arT65r C^ijmrT^Lb. 

^j,6OTrT6b, a5i@ai6b G^ijld 6 jajLb {§)6b6F>6U. glij6UUTi_rT6UgrTaa a6MTa^lLi_ GrE)ij(j_pi_b, 
Cj_p^6\5l6b a6MTa^lLL GrE»ij(j_pLb ^>6OTfDrTaggrT65r ©©rs^aj. {§la)6OT 
6 T 6 OT 6 OTQGU 6 OTfDrT 6 b, a686\5)GlLirT ^ 6 rroJlLll_ G 5 IJLD QGUpLD 6 T^llj 6 rfl 6 F) 6 ffT CnjlJLD 
ldl@Gld. <^>6^1 2_6MT«mniLTlG6D ^GrroJlLOpiq-turTg CGuag6iT)ga QaneMTLaj. 



&606\51Gu_irTQTIffiT ui^Cffn£6m6mLJl6b <^>(15 #)aa6b. l£1<5Qjld ao60 

t gHQja.na : rhja6ir)6rra <s6Mt<s^1l_ ^qji^lld g@j5g ffOff|65Trhja6n g§l6b6tr>60. 


16096b a686\5)Giuo 2_6\3<£1 sot (Lpff,6b Qgo60i6D Crsna^lemtuu uiu6otu@^^ 1, 
oJliurTLpeBfleuT (Jupiter) {BneoT® Gao6rra6in6ina aflraTQiflLpggoij. {§l6in6u QJliurTLpetneOTff 
arbrfj) 6U(5^l6OTfD6OT 6T6OTpLb <^>6ijQ6UO(r5 Gao(6$Lb ^Iijq/d^^Isot (planet) 

(Lpsitr QffSOTp, ftrbgjjuurTstn^uJlGblc^ijgj arbGfD 6tfl6U<£), QeiieiffluLiriimoatf Qffgjrp, 

LD^^J U l£J_ U_| LD <g>65Tff)), OJl 6 U^l, <£>6500 - glrhJrhJ65TLD LD nf^ LD rT fgl 611(!5$65rri)fFi| 676OTp 

^>6itQ6urT({5 Qp6tnfDiL|Lb ^>({5 GarT6irr &06ifna<£)6gr d)65Ti_|0)Lb QffGb^jLbCurTgj, 
<g>(!5Q!ng <®ijQ/D6MTg^gJ6irr (eclipse) gjetnLp^lfiOTfDgiJ. Gsbrr6rrsb(6Tj,i_b 

arbrfj) <g>Gij G6uagd))6b Qff6b6Ug6OT06b, ^]6in6U {§I(!56 Wti_ 

&06ifn6UOTag>i6rr <!?rj065T Cit,ij {§l6tni_Q6U6Tflu_|i_65r Qff6b<£)65TrD65T. oJliurTLpg)ia@ Lfila 
^({ 5 ^) 6 b 2 _ 6 tT 6 n Gao 6 ri, i_61a @gu<Sliu ao 6 Dgd)) 6 b &06i7n6MTagii6irT Qtf65rnr)| Q 6 U 6 ff 1 
6u (5 £10)3)1. {§lgrr)(g> 1 3/4 njotlaGeo Cg)6tr)6U. 

glijeuuTLrTeugj <2ao6ri 3 1/2 r^oLa^a® <£>(0, cj_p ro u_| i_b , ^grr)® ^t@gggiJ 7 1/8 
n)OLa(6Ti,a@ ^>({5 QpetnrDiLiLb, L£)ag Qg06m6D6)Tl6b 2_6n6rrg)j 16 3/4 r^oLa^a® <^>(15 
(Lp6IDfT)lL|Lb ^)f7gUn6MTftg>l6irr QfffiOTp Cl 611 6T*F1 611 (TF> LD. 

1656LD 6U(J31_l_b, £)rf))gd))lU065T 6576170 a 6OT6TQ (Christiaan Huygens) 6T65TO) l_a 6U065fllU6b 
Qjl(6F,(6F,rT65fl ClU655T@6DLb aiq.aOIJLD 6T65TO)] QaoebeOUUQLD ai^aOIJLD <g>65r6510)U 
L^goaa a655T@L5)iq.gaiorr. g)065T 2_6o£)65r (7pg6b gdtluLDoa Gi5ijg65iga 
a655Ta£)Laa5iiq.iu aupaoijLb. atfliuo65T jS1l£1i_ld 6U65iij Gi5ijg65iga 
aOLLaa5ilq.lL®Oa ^65imaaUULL).®[5g aiq.aOIJLD <213)1. 6)JllUOJ£65fl65T Q a 067ia 6 tT)6OT 
£1q6170655t GrBijnb<56tn6n njiLumos. <2l6naa ^goJliLigj {glijg aiq.aoijLb. 

<g>6UOa ClJOLDlj (Olaus Roemer, 1644-1710) 6T65T6pLD La {50L651La Gaijjl® 6U065f)lU6b 
6)Jl(6F,(6F,06Bfl 6)JllLIOy)65fl65T Ga06na65760U_|Lh, <21 6110) (0657 *ff)£l|LJU 0651ga67T, 
arf)rfj)6iJ(n)Lb ao6U06uaoarhja6rr {§l6iirT)65io)a a 6MTL 70611^1 6b (ipLb(ipijmoa 
F@ULlq.({5I5gOlj. glljg (7piurb^1ujl6b (7pa£)lULI>Oa <£>65T6510)a a655T@Lf)lq.ggOlj. 
<2®06uad, 6jo)a®65io)iu ^^ijiuoeMT© ao6om, CmrbaaO)UULLv®a®m 



<&n 6 im 6 MTrfr]a 6 irr @6^i_Qoj6iffla(6TT,i_67T jftaypojstn^iLiLb, l 51 sursurij 

@6mfDjjj0j ^ 6 ini_Qoj 6 Tfla(^i_ 6 OT i§1aypQJ6in^iL|Lb, glrwrFJ 6 OTLb mrTrfj) mrTrfj) 

Qj(r 5 Qj 6 in^u_|Lb a6MT@i51iq.^mj. <£>(5 qj^l a.rT 6 U^ 6 b, <£)rTQfn egging a 6 rr 
6jfDa@6mrQiu Qj«naiL5l6b, s=rfliurT6UT ffmiuai£i)6b ojjs^rTg^lLb, ^>({5#l60 emium, 8 
jSlL£ 1 i_fwa 6 irr Qp65rurT<$6ijLb, <£>(5 #)60 ffLDiuLb 8 jSlL£ 1 i_n!da 6 rr £rTLi®mrT<$ 6 ijLb 
Qj(r5Qj6in^a a6MTi_n51j5^mj. gldjeurTp jSlaypojgj 6j6m €J6is rgjj QJliuui_|fT)fT)rTij. 

y,L£1 tfrf)rf)) QJLLL^I^^lfDgj. <g>(rr, (jpetmo Grrbrf)) Qj(rT>Qj£rb@ <g>(rr, Qj(rr,L_ 

arT60Lb CT^a^lfDgj. oJliurTLpeOT ^iu6Bfli_£^6\5)(r5!5f^ Qqj® Q^rT 6 m 6 UoJl 6 b 

gl({ 5 UUff) 6 OTrT 6 b, ^>({5 (jp^nrD ttr£)rfj)Qjij 12 Qj(r 5 i_rhj& 6 rr ^^IfDgj. 

oJliurTLpsOT ^©(Lp^nfD g,rfliu«T) 6 OT<j Siff)f51 Qj({ 5 Qj^fT)@ 6 rr, y,i_ 61 12 (jpetmo Srrbrf)) ^urjigu 
oJIO^lfDgj. glff)65TrT6b, < 5 J 6 ^ijiurT 6 MT@ arT6om y,L£1 QJlturTLpsuflgOT uaa(jpm, 
^6miJlUrT6UUT@ <SrT 60 LD 3 \&> 6 G\ LDg)JL|fD^^]Lb {§1® ft <%)§]. 

y^iLim oJIujrTLpgijLb ^lugpa® <g>Gij uaa^eb ^(^©LhQurTQ^aji, ^euTCrDn© 
CTQJ 6 U 6 rr 6 ij ^](rT,<£) 6 b gl(J5<sa (jpiq.u_|GmrT ^eijQJ 6 rr 6 ij <51 ©<£161) gi^a^lsOTnosOT. 
{§lj 5 £ aLi_^ 6 b, <£>6111 oJliurTLp 6 Bfl 6 OT G d> rT6rr a. 6^051 ( 5 ijgj y,L£ 1 a@ <£© ©nglui^lLL 
c 5 J 6 n 6 i| gjTijLb aLrjgj QJC^^lfDgj. ^ 6 inijiurT 6 WTi^rT)@u i516OT6oti), ^l^Iilild 6 ^iurTmgniLD 
CT^ 1 ijui_|fDn!da. 6 T , fl 6 b ^©^©LbQurTQ^gj, G&rT6n&6Tll6\5)©i5fj}] 6 u©Lb 

^GrfliurTffiraji, (jp£6\5)6b ai_ij^ a^ijff)6tr®iL|Lb, ^G^rTQsia.L y^uJIflJT *ri)rpL] 
urT6in^ujl6OT (orbit) ©pa® ^<$6U^6tnff)iL|Lb Gqj6Mt@ld. {§lff)65TrT6b, 

QjrT 6 Bfliu 6 b QJl( 6 F,(g,rT 6 Bfla 6 rr ^ 86 im 6 TOTffi 6 tr)ffiLJ urTijuL® rb@ Gjsijld <$rT£^©LJUgii 
gleOTffiliuetmmurT^gj {§lff)6OTrT6b ffijnfftfl Crsij^etnffiQJlL ffrbrp 

arT60^rTLD^mrTaGoj <£lo 6 ifn 6 MTLD 

y,L£1ii_|Lb oJliLirTLpguLb g,i^iugua@ <£>Gij L|fD^6b |^©<£@LhQurT(i 43 |j|, ^>gtT) 

@6tnfDj5^ ^6iT6i| gjTij^etn^Ciu GQJ6troTiq.u_|6rr6rrg l j. gi^sOTUGb <£lo6ifn6MTLD 

oJl 6 tnrjQjrTS> QjrjgjoJIQ^lfDgj. GijmDij eunypij^ s>rT60£$)6b 

*rbgjjuurT 6 tr)^uJl 6 OT fftfliunw ^a 6 om a 6 tfuT@if)iq.aau ULiq.(5<saoJl6b6tn6U. £6ffr<$@£ 
Qff)i^j5^ ^ 6 TTQjlrb®, U6bCojp 6uijmM&(63 <$@ 2_luli_ ^a6oaa6troia6tr)aGiLi < 5161 © 
CT@^gjaQarT6troTi_mj. <^®6tr>6ffru uiusotu©^, <£6tH *mrTij 16 jSIlSIl <gn6rrQjl6b 
y^uH^T ^a> 6 Uff) 6 tr)^a ai_aa 6 urTLb 6T65Trp serr^l^mj. ^rwrFjeOTLb 
ai_a®CLmurT 6 OTrT 6 b, <£ 6 ifl <£© Q{ 6 rTiq.uClurT(Lg^l 6 b 132,000 6 mi_D 6 b Geua^^l 6 b 



6T66T1T) J a6USTa<£)LI_mj. 


^j,65rrT6b, CijrTLDi^ejr aemna® s^iJlLurTSOT^rrab CT^gjaQarTGrrGTTUULQJlGbeineu. 
y,L£ 1 uJl 6 OT a^puurT 6 mguJl 6 OT <©ia 6 oa) 6 mg g 6 iiiT)rT 66 T 6 T 6 M 6 fltfna 6 maiurTa 
CT@^gjftQarT6MTLq.({5i5ff) uiq.iurT6b, <^6iiij a6flCTa<£)Lli_ ^GrTliLTleuT Gojam @6mrD6urTa 
@©!50>§l- atfliunaa QarT6b60uGurT66TrT6b, ^>({5 6 iJl 66 TrTiq.a(a, 50,000 6mLD6ba6rr 
©^nfDQjrTa @( 5 j 5 ggii. ^, 66 rrT 6 b, <£>(5 Qpg 6 b Qpiurr)# 1 a@ ^gj (^a^iumnw, 
{BLbi51a6ma 22 rLl 1 _a 5 c 1 .iq.iLi, (a,r0ULJIi_ggaa oJl^nsnoj. 

^uJIgijLb, 1676-60 <^^ 6 iJlaauuLli_ GijrTLDi^eOT a 6 U 6 Ta(g, <g> 6 rfluJl 66 r C 6 uag 6 mg ^>({5 
6 U 6 maiLTl 6 b S-eoimjg^liLigj. a6S6\5)GiurT6urT6b ^6ff1iLTl«rr G 6 uag 6 mS), 
m 6 rn 6 oa@ 6 UTpa( 6 i 5 a^l 6 ini_GiLi 6i!H6rTaQarT6Tfl6miLi 6iT#)a a6MTa^1@6ug6UT £Lp 60 Lb 

a 6 MTI_ffjllU (Lpiq.lU 6151606m 60 6T6OTU^l60 6Tj5g 6 ^(TF, ^aatflLUQPLD @6066160. 
a 68 o51GiurT6lil66T L06m6oa(a,66Tg)ja6rr Cl 6 upLb ^>({5 6 mm 6 b gjnjg^l 6 b @( 5 j 5 ^( 5 [SgrT 6 b, 
<^> 6^1 1/80000 Q{BrTiq.uCluiT(Lp^l 6 b <£>(5 m6m60ujl6\5)(rT,[5gii mrbQrDrT 66 rr 51 rr)@a Qa 6 imp, 
^l({ 5 Lbu 6 ujBg 6 mi_jB^l({ 5 a@Lb. LD6m6oa(a,6OTpa6Tr 10 6mm6b gjnjg^l6b 

@(r5jB^l({5[BgrT6b, <^>6^1 1/6000 QjBrTiq.uQurT(Lp^l6b Qa66rgjj, ^(t^ldu 
6UjBg6mi_jB^l({5a(a,Lb. a686\5)GiurT6urT6b ^6iJ6U6n6i| ©gjj^liu C{Bijg6mg 
^l 6 noJlLiq.(r 5 '»a cj_p iq. tu ngj . 



2 OflfflOT61Stfla5)($rij0j| LD6OTT 6U6ff)fJ 

(o rjITLD rjl 6OT ^fgloJlULI QJl(6F,(6F,rT6OT 2_6D#)6b ^J6il61l6TT61irT<5 £,7<55#)<ftr)S) 
6 jrbu( 5 ^ffiQjl 6 b 6 in 6 U. ^STfluJIeOT Gojaff) 6 in^ m<5<56mT6b arouemeOT Qffiugj 
Lii^rjgjQarTsirrGrr Qpiq.iuQjl6b6F>60. <£>(5 Goj^cti, <£>(5 <5iq.<5mj#)6F>£.5 Q&rTfljffT©, 
gi 6 ijQj 6 n 6 ^ gjLULBna Grjij ^Qja.rTffrwaeinGna <56U5T<5#)®6iJfFii <5aL_ 

©©njjfeaasofnii- ctuuiq. ^uJIgpLb, GijmDi^eOT ^rfjloTIuLi, 

a6MT@lfllq.UL|a6rr ClQJ(g,QJl6ir)IJQjl6b LDfDaa.UULl_65T. *LDrTl) 6T(Lgl_lfFi| QJ({ 51 _ 
arT6U^^1rr)(g,, J§I£6F)6 ot 60(®(6576uf)<56Tfli_£^)6b jSlemeOT&yjL^Lb 6U6m<5uJl6b CTgjojLb 
{ 6 i_aa.QJl 6 b 6 ir) 6 U. 

{§i£ff).£)6mi_u^l6b, LDrbQfDrT ({5 oJlopiuLb Qjl( 0 ( 6 F,rT 6 Bfla 6 Tf)i_^^l 6 b uijuguemu 
^Li^aQarT6MTiq.(r5J5^gil. 6urT6Bfl6b rsLff^ijrwaGirr j^L0uJl60(5[iigii Qqj@ 
Qff)rT«n 6 DQjl 6 b 2 _ 6 rr 6 n«yr 6 T 6 U Tp 6 T 6 ij 6 U 6 na) gjTijLb 6 T 6 OTU«n^ 

CTQj({ 5 Lb aaraLD QffiuiuoTl 6 b 6 m 60 . y,i_61 Grrbrfj) QJC^LbQurT^gj, svrbpu 

urT6m^uJl6b jSl6*n6D6*niu LBl^naiurTa mrTff)f51aQarT6MTGi_ ^©a^lfDgj. 

^u_i|p.5@ <£>(5 i_|fD^^l6\51({5i5§j, ^](( 5 #) 6 b Q^ 6 OTU@ld 

rSLff^ij^^Irb^Lb, Q^rT6m60QTl6b j§l((5UU£rT.5£ Q^i^iL|m r^Lff^ij^^rb^Lb <£>(5 
©rgluiflLL ^ 6 noj gl 6 mi_Qoj 6 T , n ^©LJU^rTa^ Clff)tfliu 6 orTLb. ^j,p LDn^mdSberr i51fD@, 
g,i^iu6Bfl65r mgjjLifD^^lG^lc^iiigj, rsLff^ijm Geup CarTeoOT^G^Ic^rjgj 
umjaauu(5 1 LbQurT(Lpg l j, gjTij^gd rsLff^^lG^lc^rjigj CeurpuLL jSl6m6UuJl6b 

C^rT6OTpLD. <^617760, gJTIJ^giJ {SLff^lJLD <2l6iJ6U6TT6UrT.5£ ff)6OT fSl6?D6U U_Tl6^1 (FT, rjigj 
mripuLL^rTa^ Q^i^liungj. y,L£)u#l65T supri)#), <gnff)6OTrT6b umj<5@Lb GarT6MTLb 
CTgjojLb 6U6F><5u#l6b LDnrbfD^ein^ gjrbuQ^ffirTgj. 

glQjQjnp, y,L£1u^l6OT avLprr)^1a(g, 6 jrr)U, ^(rT,<£l 6 b 2 _ 6 irr 6 rr rsLff^ij^^lejr {Sl 6 in 6 U 
LDrrrbrDLD '{glLLDrTfp' 6 T 6 OTp t gH6IT)Lpaa.UU@^1fDg l J. 'glLLDnrbgjJU lJIstdlP' (parallax error) 
6T65TfpLD Q.5 7606060 mb. J§I£ 6 F) 6 ot ^jrfjljsgii Q<576i767, <^>(5 #1(0 lu 

Qffiugj urTijuGumb. 2_7d<56n Qpa^G^c^ijgj <^>(7, <guiq. gjTij£$) 6 b, ^j, 6 rra.mliq. 

Qj||J«D6DLJ Q576TT (67,^5617. {§ll_|}| <56MT<7T)6TOT (^l^<5Q<576ffffT@, 



6U60a&6MT6MTrT6U LDL^LD Umj&@LhQurT(l£fj}|, QJllJ^]a(g,U lJl6OTL|fD^^l6b 2_6TT6rr #)6U 
ClurT({5La6rr - ldijld, # sot sot 6b qp£6\5)u_i65t Q^gotuQld. oJlrjo5l6OT fSl«n6U«niu 
LDrTfT)fT)rTLD6b, QJ60gi| Sb6UOT6TT)6UTJT (Tplq., {§ll_a<$6ffffT60ffTrT6b LDL@Lb UrTlja^LbClurTQ^gJ, 
oJlg6b mij^oSIc^ijgjLb, of©, oJl6na@ (jp^^iLieOTQj^^Q^c^iiigjLb LDngjjuLlL 
rgl6TD6UU_Tl6b Q^6OTU@LD. 

{§ijB£ i§l6in6U LDrTrbfD^oSIc^ijgj, oJlij6b jbld CT6ij6U6rT6ii gjnj^^leb 

2 _ 6 irr 6 ngiJ <$6 UUt.$.£Ii_ <j_p iq. u_| i_b . ^iG^ 6Uflns>uJl6b, y,L£1 ajtfliueoiGOTff *rbrfj) 

Qj({5Lb ClurrQ^gj, fgl«n6D Lurm) rnrirD, <5l([5<£l<p6i76rT rsLff^^lij^eOT 

jSl6iD6ULnrTfr)fD^6in^ 6moj^g l jaQa.rT6MT(3 1 , ^LfiuJlG^lc^ijgj jSLff^jlij^ldfT gjnj ff,6JD&, 
QjrT6Bf)lLI6b jS1l_|6UOTlja6rrrT6b &6WT&<£ll_ (J_P Lq. U_| LD . 

<g>Gij <g>(rT> ^rretrr. Ltfla ^({5^l6b Q^gotuQld rsLff^^lijnldaGTT s«.i_, 

2_6MT«mDll5l6b QqJ@ Cl 611(5) Qff,rT6in6UQjl6b gl({5LJUff)6OTrT6b, .SMQJfDfgleOT glLLDnp 
^6TT6ija6rr ©rfiluiflL^^aaffirTa {§16060160. 1700-60 {§l(r5j5£ Cl5)rT66i60 G{6rTa^la6rrrT6b 
<gH6ij6U6rT6ii -flrfjliu aiOT6rf®&60)6nai gj6bo51iuLDrTaa <$606 t.$.£Ii_ Qpiq.iuQjl6b6in60. 
oJI(6F,(6F,rT6Bfla(6i5a(g, {§laj| Qff)tfliurT£ffirT6b, ^rw<56irr ^iu6ij.9b60i6TTiL|Lb, 
GffrT^6in6OTa6in6rriL|Lb oJlLrTgj Qffiugj Qs>rT66UTGi_ {§l(rr,[5£66nj. 

cgHQJljasrflGb ^)({5QJlj <3j,nb<£)60 6UrT60fllU6b oJl(6F,(6F,rT6Bfl, GfgLDff UljrTL68 (James 
Bradley, 1693-1762). <^16Ulj ff> 66T Cl£rT6016O Gr^ms.® QP60LD, y,L£) ^lLI60166Tff*ri)rfj) 

6Xi(j3Lb Clurr^gj Qff)6OTU@Lb jg)60i6O mnrbfD^tfn^ <£>(5 #)60 {BLa : £^ijnbs>6T , rl6b 
a6UUTi_fg1j5ffirTrr. <3j,66rrT6b {§Ijb£ jS)60i6O LDrTr£>rE)mdSb6TT fftfliurTOOT^rTa^ G£rT6orrD6tfl6b60i60. 
y,i_61 <g>(rr, ^looieitfleb ^Lp^iLbCungj, ri))60i6O mrTrr)ri)Lb 6T^)ij 

^^nffuTlGb ffinCeOT 6jrr)Ui_GQJ6MT@Lb? <^60TrT6b, urrrTL6S <$66UTi_gii <2iff|6b60. 
rSLff^ijLD y,L£)uJl6OT ^leciffuJIGeuGiu, 5)6or fgl66i6066iiu mrTrbngliuffirTa^ G^rTejrffiliugj. 
glLLDnp L5l6?DLp {§l6b60160C)lU60fl6b, 6J67TT ^QJQjnp G^ IT 6ifl1T) GQJ6MT@Lb? 

urjrnl68 gl60iff)LJ urr)rfj) $ij GiLirrtflajgi, i5l6OTQj(rF,mrTp Qjl6rra^l6OTmj. 

^>({5 a@Lbi_|iu6\5)6b jSlfDu^na [$60i66r£f^&QabrT6nG6ijrTLh. LD6ciLp^§j6TTli9b6TT 
QjrTeBflo^c^ijgj Grsijnaa <£Gyi oJI(Lp^l65rfD65T. r^nm {bld £60i6O<$(5) Gld 60 CrBijnaa 
(5)6011_6011UU l5llq.£gi|<$ CIS>rT6UUTI_rT6b, 0)6616076116615)5) £Qjlrraa6DrTLb. 


gluGungj, L|iu6\5)6b jBmb rBLULi^ms igleineOT^gja Qa.rT6rrGojrTLb. (S) 60 ii_uJl 66 r Gld 60 



QJlLp^ ffjQjrfjllU LD6?DLp^gJ6Tn, <£GLp GUIJ 6UIJ, rjrTLQ n)l_&@Lf>GurTfFi| fJLbGlDLD 

r66m6OTa@Lb. <^<ftns>iurT6b, rjLaa rjLaa rsmb @ 6m i_ 6m ili ffrbGrD opeor uaaii 
ffruu^ajiu LJlu^^gjab QarT6irr6rr Gqj6Mt@ld. .gnuGungj, njLD<$(g, qpsot QJl(LpLb 
LDemLp^gjeTflaGirr, i5l6OTL|fDLb oJI(LgLb m6mj££ ) | ? j6i , fls>6m6TT qJIl (§,6mi_uJl6tJT 

Gldgo oJlQ^rjigj, rsmb j56m66T6U6msi£) ff,oJlrra@Lb. LD6my36miu Gr5m$.£)£ rsmb 
QP6OT65TrT6b Qff6OTpQarT6MTlq.({5a^lGfI)rTLb! 

{5 mb Gojamnaff CteGOGOff Qff6b60, @6mi_6miuu_|Lb <gn£rbG<$rbu (Lp6OTL|fDLb 
CarT6MT^^l6b i^liq-^gja Q&rT6h6nGGiJ6tjOT(5 1 Lb. 6jQ6OT6OTfi)rT6b, jsmb j 5 i_a@Lb Ggu<$ld 
^^ lai^la^LbOurT^gj, jsma® Qp6OTi_i.$<$Lb G^Jl(Lpi_b LDGmLp^gjGrflaGrr 
@«T)1_IL51 gOT GLD6U QJlLprTLD6b £GUrfj), {BLD GLD6U Qjl(LgGU^fT)@ GUrTlUUL|6MT@. 

LD GIT) Lp^^JGTTliSGTI QLDgi|6UrT.$ 6^1(LpGLDlUrTGGTrTGb, ^LjGurTgJLD f^mb (ipGOTGinGOTQJlL 

@6mi_6miu ffniu^gju dliq.^g l jaQarT6rr6n Ggu6Mt@ld. 6jCl6OT6tsf)6b, 
QLDgjGuna oJl(LpLb m6m^£f^6i11.$(fF,6rT ClffGUGU^rb® rsma® GrjijLb glcj^uuG^ 
amj6MTLBrT(g,Lb. ^£6OTrT6b {Bmb r56m6OT6U£rb@Lb 6urTiuuL|6MT(5. 

rjimb Qff6b^]Lb GGu<$£6mff)iL|Lb, ldgidlp^^jgtTIiSgtt oJlQ^Lb GGu<$ff)6m£)iL|Lb rsmb 

^fblj5ffirT6b, ^GUfbrblGblc^ijgj rsmb gt^^gidgot iq.<S1i^l G&rT6flUT^6b (g,6mi_6miuL] 

Qa.rT6rr6rrGGU6MT(5 1 Lb 6T6OTU6mff)iL|Lb <$6WT<$<£)i_6orTLb. 

urrrnl6S riiLff^ij^^lGblc^ijgj gu^ld ^>6Tflu_|i_b L£>6mLp£gii6Tfl.9b6rT GurT6uG6U y,L£1uJl6b 
65Jl(Lp6Uff)rTa GT^gja Qs>rT6U&TI_m). ^6tfTrT6b, y,L£1lL|Lb ^>I^1_^^16U gl6b60rTLD6b, 
f^ljllLIGIDGOTff ftfbfblff *LpG5TgijQarT6UUTGl_ ^©a^lfDG^! glff)GOTrT6b, 

LD GIT) Lp^^JGTfliS GID 61T^ £@UU£rb(5> ©GlDLGimLIff ffrTlU^gJ lJllq.LJUg l jGurT6b, 
riiLff^ij^^lGOT ^GrflGimLiu tfliq-uu^rb®, Q^rTGm60 Gr5m$<£)6miu.9 : (telescope) fffbp 

6mGuaaGGU6MT@Lb. ^i^iuGmGOTff svrbrfj) y,LB) GUGmGrrijgj QffGb^iLbGurrQ^gj, 

rSLff^ijnldatGijLb ^lBIlLTIgot ^iGmffuJIGGuGiu fffbp $ 6m 6om rip 6iJfjjjGurT60£ 

Qff)GOTU@LD. glGm^^rTGOT UljrTL6’S 26rr^ff)rTlj. 

Q^rTGm6U GrsrTa^lGimu Gnj^a Ga.rT60GT^Gb ffrTiu^g l jLJi5)iq.^g l jaQarT6rr6Tr GGU6troT(5Lb 
GTGOTUGID^ UrjrTL68 §J6b6b1lULDrTaa a6GGTa^lLlq.({5l5ff)rTlj. <9-lgi|G6U {IiLff^lJ^^lGGT 
jS1gid 6U mrTfbfD^^^T ^6rrGurT(g,Lb. y,i_61 ^i^iuGmGOTff flrrbrfjl euc^Lb G6ua^Gin^iL|Lb 
^6iiij ^fb1j5^1(5i5^rTij. ©6urbfb^(5!5gil. rsLff^^lGblc^ijgj ^>6^ y,L£1ujl6b 6iJI(LgLb 



^gtAuJIgot Geuam STecnr) j $ijLDrT6sflggmj. <^i6Uij 
1748LD <£>6Tfl <g>({5 Q{6rTlq.a(g, 176,000 6F)LD6b GQJa^^l6U QffSU^lfDgJ 6T65 Tp 

^fSloTl^m). glgj Gijm_DiJl«rr ^cti^dojoJIl <g>ij6rr6i) gj6bo51iuLDrT6OT^rTa. 
gl(T5J5ff)rT^lLb, ^>({5 Q{Bmq.a(g, 10,000 6C1LD6b«S6TT ofeiLD @6IDfDQJrTa^^rT65r gl(J5I5^giJ. 

ugrTL66uJl6OT arT60^6b 6nrT6Bfliu6b oJI(6F,(6F,rT6Bfla6rr Geuaa &<RRna@&6ir>6n 

^>UL|aQarT6irr6Tr ^>ij6rr6ij ^lumjrTas^^rreirr jil(r5j5girTij.$6i7. Qp^eb ffiLemojiuna, 
QjrT6Bf1lLI6b OJl(CT)(6F) IT 6Ufl <5)617 GtTI U_T l 6OT G6U<$g61T>5) <g>([T, CT6ffOT6fflffl<$ffln&lUrT& <£>UL|<$ 
Q&76TOTI_6OTlj. 

Gijrmiij, urjrnl6S {§l({ 56 U(rF,Lb ^GrTlLLTleuT G6mg6mg.$ &6MTi_rfj)iu 6urT6uf)iu6b 

jS1ayp6iia6m6nGiu <5Jiq-UU«r>i_uJ7s> Q&rT6WTi_6OTij. <g>(rr>6Ui) 

«JlujrTLp5ofl6^1(r3rj)gj y,L£1<s@ <g>6rfl 6uj5g6mi_ii_|Lb Gr5ijg6mgu_|Lb, LDrbQfD7({56urr ^>({5 
6^1(5^ y,L£1a@ <g>6rfl 6urBg6mi_iL|Lb ^lsoiffsiniuiLiLb 6m6Uggi|.$ Qs>rT6TOT@ 
a605Ta^lLL65Tlj. 

y,L£1ujl6b rBi_a@Lb I§1ayp6ija6ir)6n ^i^uu6ini_iurT.$.$ Qs>rT6troT@ ^GrTlLLTleuT G6uag6mga 
<S6MTl_n51lU 6U71ULJL|6MT1_7? OJl(6F,(6F,760fla6n76b GtTI U_T l 6UT G6mg6C1g, ^lBIlLTIGO 
<s6MTi_n51iu (j_pi£|_u_|LDrr? ^r6JrhJ6OTLb Qffiug,76b, Gg«n6mu76OT m7rbnDnb(56ir)6n<5 
CffijuugjLb, LDrbfD «Jl6uijn!da6in6na a6tran_^6iJfFijLb ffrbrp <9V60ULDrT& {§l(!5&@Lb 
<2160606117? 

1849-LD ^j,6MT@ ^IJLDrTflTOTLl Qjf))uG!U76ir>60L_ dlg5)ll_| (Armand Hippolyte Fizeau, 1819- 
1896) 6T6OT7) lf)C1lJ6OT* OJl(6F,(6F,76Bf) S>6b6l5)GlU76lJl6ffT C<57g6in6tfT6ir>lU<5 #)60 
miTrbrDmd<s(6T5i_5UT Qffiuiu (jp^sOTri^ij. a686\5)Giu7 QffiugemgiU Gu76oG6u <2l6U(7>Lb 
{§1(5 LD6m6ua@6OTg)ja6in6ng GgijijQg@gg7rr. {§!6ir>6u ^>65rpaQa76OTp 5 6ir>LD6b 
gJTIJg^l6U ^16IDLDlii^1(r5I5g)6OT. 6T^1lj65Jl6IT)6OT G{6IJg6lT)g)lL|Lb, 3\&)6G\ 0Jl6IT)6n61ia6in6TTlL|Lb 
<216Ulj <5JfDG6U g,6lJlljgg7lj. 2_g)QjllLI76Tr(r5a@ l_ld))607<5>, {§IIJ6ffffTI_761JfFi| 
LD6ID6Ua@6OTn6l6b <g>(7, a6MT6MT71q.6IT)lLl 61D6Ugff)7lj. 

l 51^§1 U_ | (Lpg6b LDSIDGUUJlGblC^ljgiJ ^6 tH 61T)IU 6l!fa6U7lj. {§IIJ6ffffTI_76Ugi| 
LD6ID6UUJl6OTGLD6b QJlQ^ljgJ, <S6MT61RyT7lq.lU76U Ug^UeiSla&LJUL©, Ljlg51ll_|6m6U 6UljifFi| 
Gff({5Lb. Cla^p, d^Lbu 6uj5g6ini_u_|Lb CrsijLb, <g>6rf) uggj 6mLD6b gjnjLb 

Qff6b6Ugrba76OT Gr5ijm7(g,Lb. <2l^G\5)(5!5gil <g>(56Uij <£>6rfluJl6t7 C6uag6inga 



a60OTa^1l_(J ; piq.lL|Lb. 


dlg51u_|, a66o51GiurT6ir)Qj qJIl #)rDj 5 £ <gn 6 rr 6 n njjLugema) a_«ni_iu aiq.amj[hjaffln 6 n 
^Gurneyim, <gnojijrT6b 1/18000 QrBmq.uQurrQ^gj, <gn6b6oaii 
#)rfj)uj arT60 ^eu&rTarhjaemCTT ^srraa Qpiq.iuoJl6b6in6U. <gnojij 
L|ai^1arTQ51^^6OTLDrTa GiurT^1aa6urT6OTmj. 

cgnojij <g>({5 U6baaaij^6m^ CT^aja QarT6MTi_mj. 3\&>G6)Gis\, 3 \&>®n qJIgtAldli 
<^ 6 Tflo!ia#) 6 OT urT 6 maiuJl 6 b Qj(! 5 mrTnr}| ^emmiua Qaiugmj. ^> 6 Tf)oTaa aaaij^eoT rs© 
rjiQGaj 2 _ 6 tt 6 tt @«ni_ClQJ6ff1a&Tfl5OT 2_Li_|rr)LDrTaa Qa6b^]mrT CTejruaj aaaij^ldrr 
jSl 6 m 6 U 6 cuuu Qungji^aj. U 6 baaaijg^) 6 OT <^>(5 aatfliu U 6 b o!H 6 naQarT 6 Tf)Qra.f) 6 ijT 
Crjij (iprijTGfljr gl( 5 j 5 ^rT 6 b, g©gad jSlrpggu u©ld. aatfliu ufoaeifleOT 
gl6mi_uurTa^6b Qjl6rTaQarT6T , fl Qftjpj5airT6b, ^aj @«ni_QQJ6Tfl Qjj^liurTaa Qa6b^]Lb. 

l 51^§1 u_| U6baaaijai6ir)^ Gmajeuna aL£6ua Qaiu^m). <^>6^ u6baaaij^6OT 

gl«ni_QQJ6ffla(a)6iT Qa5OTfDrT6U, ^aj ^( 5^60 2_6rr6rr ©gothic Li>6b 

6 mQjaauuL© 6 rr 6 rr a 6 UUT 6 MTmq.iurT 6 b uij^uoSlaauuL©, i51g5)u_|6ir)ajg dil(rT,Lbu 
Qjjj^emLij^aj. glaj L51g5)iL| CT^lijumj^gemaiQJlL Qqj® oJlemgojrTa Gijijij^aj. 
oJl 6 naQarT 6 rfl ^1({5Lbu GunajLb, aaaij @«ni_QQJ 6 ffl jSl 6 m 6 UuJl 6 b 

U 6 baaaijLb <f1r0^6rr6ij asiL aLpewp, o!fl 6 naQarT 6 T , r)uJl 6 OT ums^gtfniug 
g 6G) l_ U U ©£ g) qJI 6 U 6G) 6 U . 

dlg5)u_| U6baaaijai^l65T Goja^em^a arbgjj ^^lai^^aimj. <g>(rr, ©rfjluLjlLlL 
Goja^l6b aLp6ua Qaiu^GurTaj, Qjl6rraQarT6T , fl ofaa aaaij^^lew gl6mi_Qoj6Tfl 
QjL^liurTa a6UUT60OTmq.uJl6b oJl(Lpj5§i uij^uoSlaauuLLaj. oJl6naQarT6rfl i51g5)ii_|6inQjg 
^1({5Lbu Qjjjaj ^einLrji^QurrQ^aj, U6baaaijLb -flrfjlad fsaijrjaj <£>6rf) dlg51u_|6moj Qjrjaj 
^«ni_iurTLD6b g©gaj jSIgjj^^liuaj. 

dlg5)u_| aaaij^^leur Goja^em^ ^^lai^l^aja QarT6UUTGi_ Qa6OTf0(5jB£rT6b, <g>(rr, 
^({56MT^^l6b oJl6rraQarT6T , n, aaaij^^leuT gi«ni_ClQJ6ffl QjL^liurTaa Qaewp, 5 «nLD6b 
ajTijm aLrjaj, a6MT6MTmq.u^l6b oJlQ^jiaj uij^1uo51aauuLl©, lS6Mt©ld 5 6mLD6b ajTijLb 
^1({5LbiJI 6ii (tf> ld . glgrf)@6rr, aaaijgi^leOT U6b ^>6i11uJl6OT urT6F>£itfl6b Qjrjaj ^erfleiniu^ 
^©^({5a@Lb. ^fiOTneb, o!il6naQarT6T , fl Qeu® oJItfnijQjrTa^ ^(r^LbiJI siQj&tb 
gi«ni_QQJ6fn QjL^liurTaa Qaewp, i51^1u_|qJ165t a6ffffTa(6rj,a(Sj£ QaifijruLLaj. 



*j£rb#)itfl6b oJl6naQarT6rfl {§l6mi_Qoj6Tf) QJL^liurTaff Qff6b^]Lb g({56UBTg^rD@Lb, 
^6ini_uL.@ij GurTQj^rr)@Lb {§l6mi_Giu Gnjijijg s>rT6D ^QjarTffgflngffc a6MTa^lLi_mj. 

(M-P6ULD, {§1® {§1 60 ) lQqj 6^3.^651 s>rT6D ^QjarTffgflngiLiLb, {§1® gemL&CTllflJT 
&rT60 ^Qj&rTffgeoigiiLiLb <$6UffT<$.£)i_ QPiq-js^gii. ^>6^ uggii 6imi>6b gjTijLb Qffdrrp 
^1({5LbL|Lb Grsijgemga <$6 UBt<$.£)l 1(5', ^i$)6\51(rT,r5gii Geuagemg ^rfjljjgm). 

dl^1lL|QJl65T 1849 &6UBTf&<£)65TUL}., Gqj&ld Q{6rTlq.a(g, 196000 6mLH6ba6rr. 

jglgrb® QpeoT, L£1a6ijLb .gn^lauLffmrTeOT ^i6rr6ij <£>65Tp a6MTa^1i_u uLiq.c^ijggj. 
dl^1u_|6ijLb uijrTL66u_|Lb 6jfDa@6infDiu <£>6OTfDrT<$g gr^sr ^GrTlLLTleuT Gojagemga 
a6UOTa^lLi_rTrra6irr. uijrnl6Sitfl6OT <gn6rr6ii QnjrTiq.<$@u uggniLJlijLb 6mm6ba6rr oTgLb 
@6infDQjrTa6ijLb, i51^1u_|qJI6ot <$6Wt<$@ Qr5rTiq.&®LJ uggrTuJIijLb 6imi>6b&6TT oTgLb 
^l^laLDnaQjLb ©©[jggii. 

<34,6tfrrT6U, l51g5)ll_| GffrTg6ir)6OTUJl6OT ^11q.UU6mi_6ir)lU, Qjl6MT61J6T , flujlQ51(5I5g l l 
QarTeucT^euij^l^iBggj @^UL^i_gg.$<$grT@Lb. grbGungj, {glerngoJlL #)rDj5g 
Qpiurb#) Gg^nsu turns ©©gggii. 



3 «gy,u li 6 ueifl)<£) 6 u 


dlg5)ll_| ^jjUJQJlrb®, fgtfjr CluijflfrrTljL. aGurra.rT6bL (y,G<$rT) (Jean Bernard Leon 
Foucault, 1819-1868) 6T65TfT) l51QlJ(05i {Bml@ Qjl(6F,(6F,rT6BfluJl65T 2_g|Qjl6tmLI 
r 6 rTiq.u^l(J 5 iBffirTrr. 


y,Gs>rT, i51^1u_|qJI6ot ^Luetnojg g(LgoJI, grT 6 pm <£>(5 ^luetnoj GmrbQ<srT 6 troTi_rTij. 
U6bffaaij^^1rb(§) u^l6una, ^teuij glijetroTLrTQjgj a6UUT6UOTmq. <^6OT6tmDU 
UlU 6 OTU@^ 65 Tm). ^> 6 tT 1 (LpgGO <S 6 MT 6 MTFlq. 6 tDlU(j QffdfmjflnLJBgil, 
glgetTOTLrTQJgJ a6MT6troTrTlq.uJl6OT CLD6U QJlQ^rjgJ UIJ^U6\M&UUL(3\ rfjlflnij <>£6OTrfj)6OT 
Gm 6 b oTI(LpmrTp 


{§IIJ6ffffTI_rTQJgi| &6MT6MTrTl^6tT>lU GQJamrT&ff tfLpg^LDUlq. QfflUOJgirTa 
6 tDQj^g l jaQa.rT 6 rrG 6 urTLb. oJl 6 rraQa.rT 6 T , n Qpg 6 b a 6 UUT 6 UOTmq.uIl 6 OT Gld 6 U QJlQ^rjgj, 
gllJ 6 MTl_FQJ 6 tn^ Qjrj^SlDLQJ^ftKSGrr, < 56 MT 6 MTF 14 . fffT)GfD *Lp 65 Tg)J, jjaijjiigj <g> 6 Tfl 6 tr>lUg 
$) 6 tnijitfl 6 b GojQfDrT© {§li_g$) 6 b oJlLpffQffiuiLiLb. 


Sb6UUT6UOTITL£|. *Lp^|LD GQJ&LD Qgl^JS^CgJBgUl^lLirTGb, $)6tnijltfl6b ^>6^ Qjl(Lpm {gllJffljffT© 
^i_mjsb 6 TTl 5 UT Q^rTetnGOQJIoSIc^ijgj, ^erfluJIffiT Gojagemga a 6 UffTa<®i_(jpi^iL|Lb. 


y,Ga.rT g6OT ^tuetnoj^ $)(rF,Lbug d^Lbuff Q^iu^rrij. ^QjQQjn© <j_p 6 ?d ro u _| ld g got 
^ILIQJlg^LD, grTGOT UlU6OTU@^lU GffF^^DSOT ^6TDLDUL51^J LD #)rfj)gij LDrTrDrDn^J^STDGTTS 1 
CteiugrTij. 1862-6U cgnsuij ^>6 tT1llTI6ot Gemgetng, oJl65rrTiq.a(g, 185,000 6tmD6ba6nrTaa 
a6troTa^lLi_mj. euetnij ^ujqTIgot ^iq.ui_i6tr>i_uJl6b, glgjGoj 

Lflaff ffi^iurT6OT^rTa6ijLb, gd6bo5)iLimrT6OTgrT.$6ijLb QrBmq.a® 1000 6tmD6b<$6TT 

oTgGLD oJIg^liurTffLb stsiQld €\ti rip «JI(g£,cgF,rr&oT1^6rr j^LbLJIsurij. 



y,G*rT6tfl6OT ^iuqJIgo LDrbQfDn© r56OT60Lmi_|Lb {§I(5J5 £*i|. ^erfluJIeOT G6u*g60g* 
*6Mt*<£1l, Cloj@gjTij <3J6rr6i|*606n <gn6Uij uiu6mj@gg Cg606U {§1(5**011606060. 
m6^6Da@5Mp<5(6TT,Lb Gg6O61JU5l(5**QTl6b6O60. y,G*rT 66 t gHlq.*(6T5*(*)6Tr6rrrT*G6U 
^>6^**^117*60611 6lf** QffUJgJ 41, till 60 6U {5Lgd))6OTrTlj. 


^rbGungj ^erfluIleOT C6U*g60g *6 Wt*<£)(5'6ij*i| <^uli6ij*gd))rb(*, 2_6rrG6rrGiu 
*rT^^1iuLorT* ^j,u5lrbp. *rTrbrf))6OT 6UL£)iurT* LoLQLoebeorTgj, iflro QurT(5L*6T , n65r 
6UL^1lUrT* ^>6Tfl60lU 6if** QfflUgJLb <gUg6OT C6U*g60g* *6UOT*$L(jpiq.lL|Lb 6T6OTU* l J 
65fl6mw$iu*ii. 


5-10 6OLD6O gJTIJLD {§1 60 L Q 611 6151 U_Tl 60 Oil 6^0*76^1 6lf*60* Q*^]^^G6U6MT@LD 
616177)760, *7rbrfj)6t7 6UL^llUrT* LDLQGlD ^> 6^60111 65T**Q*lU*i| ^j,lU606U 
n)Lgg(ipiq.lL|Lb. 5 6OLD6O ^*60(Lp6iT6n )1)ljQ*,7Llq.60lULJ UlU6OTU@g^6OT76\2ILD, 
^6UUT6irafl^6b ^>6TfllLJl66T G 611*6) 605)* *66UTl_f0lU(ipiq.lLirT* l J. jgl^6OT ^,^^160 
65l6rr*Q*rT6ff1 m607)j5*d6)JI(3Lb. 


y,G*7 (*,60fDj5^ Q*irT60606ij*(6T5*^l60i_Giu ^>6Tfl60iu 6if** Q*iugg76b, <5J6uij76b 
^6UUT6irefi^^]Lb ^erflidleOT G6u*g60g* *6MT*.@L(jpiq.r5g*ii. 


^1611 (5 60 LIU *7605)£fjl60 <£>6 tT 1601UU UrT)rfj)lU 6)Jl(6F,(g)76OT ^{001160 gllJ6MT(5 
oJl^mrT6OT 6urT*irw*6rr ©(5J5*)6 ot. #)60ij <£>6rf) *j*6rr*6rrrT6b (particle theory) <34, 

6T6OTp 6T6U6T6Ctffl65Tlj. lOrbpLD #)60lj ^>6Tn <£] 60 60 *617760 (wave theory) <^,60*^ 6T65T 
6UrT^*)6OTrr. {§I606U gllJ66UTlq.6b <^]6O60* G*7LU7L60LGlU Qu(5Lbu7607G6OT7ij 
<£>UL|* Q*76ffUTL6OTlj. <^617760, <£>6Tf) *d*6TT*6n76b <^,617*^ 6T6177)| 6U7d))gg6Ulj*6r7T6b 
{§1^60617 (LP(Lg6)7* ^>UL|*Q*rT6rr6rr {§llU 60 6)1160 60 60. 


*J*6irr G*7LU7Llq.6t7 ULp, ^>6Tn *77)607)6)11 Lg g6MT6trefl^6b G6U*L£>7** Q*60^1fDgiJ. 

<^6O60*C*rTLUrTLlq.6OT Ulq., ^>615111516^ G6U*LD £61776015?^) 60 (*,607)lL|Lb. 



1853-60, li, G an £660T60oftfl6b umuffQffiugj, tfLpg^Lb <56O0T6OOTrTL}. 

(j£60irD60nuu uiu65ru0^6OTrTij. glff)65T <^]iq.uu60ii_itfl6b gtTI u_Tl 6 ot G6u<5£60i£<5 

a60OTa^lLi_mj. £600T60oftfl6b Geuam, s=»rrr£)r5l6b <£>6rf) Q^go^ild Goja^^l6b 

{6rT6OT^l6b CLp6orp un^ana ©©rijaigi. {§l£)60TrT6b ^6m6uaGa.rTLurT@ ^rrsur ffi^iurTa^ 
C^rTGOTnSliugj. 6jfDa@6mfDiu 50 ^6MT@a(6TT,a(g,LJ l516OT6otij, £160 ffmiurhj <567(160 

gja6rrrTa6ijLb, #160 .5 ldili [^567(160 <5J6^6\3iLirT<5QjLh rBLrjgj QarTsirr^lfDgj gt6otu§j 

M0JB£§l- 

«5rTfT)rfj)6\5)(r5!5f^ LDfT)QfDrT(r5 <£>6 tT) ^©(n^LD QurT(rT>6irT (transparent medium) QJL^IlurTa, 
<^>67(1 QffGb^iLbQurTQ^gj, urr60i£ QJGtnGrr^lfDgj. {§l£60i60T <^>67(1 oJl6oa6b 

(refraction) 6T60TfT}] <^601{£<5<®GrDrTLb. 6U6016rTlL|Lh ^6b6U§J Qjl6U(g,Lb ^6TT61J 
<gMuQurT(!567fl66r 611160.560 @rfj)u5tl601l_L] (refractive index) Qurnp ££{£]. 611160.560 
©rfiluB© ^^lamna. gl(jF,jB^rT6b, ^gtTI QmgjGunaff Q<5606\2ILb. 


<£>67fl £600T600ftfl60T QJL^llUrT<S 6lTl60TrTlq..5(Sj 140,000 601L060 GQJa^6b QffGb^lfDgJ 
£600T60of60iij6iTli_ a6MT6tRyTrnq.a(g) 6iTl60.56b ©rglufi© <^j)<5Lb. <3],60i.5iurT6b, <£>67(1 
<S6MT6MTrTl4lL5l6OT 6Ul£llUrT5 6lTl60TrTlq..5@ 125,000 601LD60 GGUa^^l6U QffGU^lfDgJ. 
60161JIJ£dfyT)(g, (diamond) 5666T666TrTlq_661lU oJll_as«.l_ 67(160.560 @rfjlu5@ ^t^laLD. 
<3],601.5lLirT6b. 6016UIJ£$l66T GUL^llUrTa <£6Tflltfl60T G6U<5LD Qj5rTlq.a@ 71,000 
60 im 6 ba 6 TTrTaa ©ooifD^lfDgj. 


^CarTooiGu <2i@^gii, urf)U6U Qjl(6F,(6F,rT6ofla6rr j§lj5£ <3j,ijmu5 : <f1uJl6b Fr@i_iLi_66nj. 
<gH6urr<567fl6b @n51ui51i_^^aa.6Uij <^Qmi^<5<5-Q£oijLi>rT6ofliu oJI(6F,(6F,rT6ofl < 3 j, 6 bui)tl 
<3],UIJ^rTLh 60im.5G.56b.560T (Albert Abraham Michaelson, 1852-1931) <3j,6Um). 


{§l6Uij 1878 -ld < 3 j, 600 T@, ff) 60 T < 34 , till 601 gu^ Qff,rTi_r7d.£l60TrTij. y,G .5 rT6iJl66r 

6lJl ^)(LP 601 (T) <5601 GTT^ ^(LgGlJl, <3j,60frT6b <^601ff)GlJll_^ §J6UQ5)lULDrT5^ £60T <34,IU6616U.5 

Q^iuffimj. y,G<5rT *Lp^]Lb <5600T600Tmq.60iiuu uiu6oru(5^^1 <£67fl.5.5$l60iij 
<gunb(g,60£d)l6b 1/40 unb® 6 iT^ld GiUGoaffQffUJgj, <5600T<5<Sil6b 6T@£gi|.5 



Q&n6tfmiq.(5!5ff)m). <£>(5 @60^60 1/40 urw® CT 6 OTU 6 m^ ^enuugj L£)<$ 6 ijLb 

aiq.65TLDrTa 


emLnaCSabGbffGOT 5-^rw(g,6umda6rr gjTij^^lrb®^ ^«dijil 516U ^6ffl«mu QJl6oaff 
Qffiu^1(5i5^rTrr. ^euij 1879LD ^j,6MT(5, ^>6 tT1uJI6ut Ggu<$£ 6 f® Q{Bmq.a@ 186,355 
6 mm 6 ba 6 rrrTaa a 6 UCTa^lLiq.(r 5 j 5 ^mj. glgj Q{ 6 mq.a@, 73 6 mLDeba 6 rr qT^Gld L^lemaiurTa 
^IQJlj ff)65T a6MT@lfllq.Ul51rb@ 1907LD ^ 6 MT@, C{ 6 rTU 6 b Lltfltt QufT)fDrTl). 
QJl(CT,(6F,rT65T^6b Gj5fTU6b Lltfltt Qurf)fD 0Pff)6b ^iOrntflffcaij glQjClJ^QJmj. 


emmaCaebffeOT L£1«6ijLb f£|6b6\51 turn new (j^«nfDiLTl6b, gjLULuneOT a^oJl 
^6TDLDLJL|Sb6?D6rrSb Q<$rT6MT@ 6TT1 U_Tl 6UT GQJ<$£6m£.$ <$6UUTffc.£)l_ Qjl({5Lblfl6OTrTlj. 

^QjClQjrT© (Lp61T)fT)lL|Lb #160 #)6D mrTfT)ff)n^&6in6rT.9 : QfflUgJ, ff)6OT ^ILKftDQJ 
rsL^eOTmj. a.66o51GiurT6iiLb iflg51u_|6ijLb rsL^liuuiq., m6in60&@6OTip.$flr>6rT£ 
G^ijijQ^^gjLb (LpiufT)#) QffiuffirTrr. ^iqjij ^irwnijeOTLb Q^iu^lcn^a GQJ6MTiq.iu 
<5J6U61lULh {§16060160. ^j,UJQJa^G6UGlLI ^101(5®® #lfT)fB^ Qp601fDUJl6b U^6ba(&TT,Lb 
oJl6naarwa(6T5Lb ^l6mi_^^1®j5ff)65T. ^qjij 5^6bo51ujLDnw (j^«nnDiL5l6b £,60T 
Cffn^emeOTecuu, C)£rT60i6O gjTijn!da6in6rra QarT6MT@ rj>i_^^lu_|Lb umjaaGQJ6MT(5Lb 
6T60Tp 6T60UT60tffl60TrTlj. £66T Sb5UUTSb(g,^6TT glgOTffllLQ <f)fDJ5££rT<$ gl®a@LD CTfiOTp 
jSlemeOT^mj. 

1923LD <$6\5)Gumj60f)lLirTQ!n6b (California) {§1® LD60160.$6016rT£ 

G^ijrjQ^Q^mj. {§l60i6u ^6orpaQarT6orrr)| 22 60iL£>6b<$6irT gjnj^^l6b 
gl®ljff)65T. ^DLDaGaGbffSOT ff,66T (3£66rG60rrTLq_&6iTT UlU65TU@^lU6inff) QJlL 
i51ijs>rT<9®60i££ ^ijas«.iq.iu oJl6rra®a6ir)6n^ G^ijjsQ^Q^mj. {§I6016U l£)66t 
«Jl6TT<5(5)&6irT. 22 6^T) LD 6U Qb 6TT Qff,rT6ID6UQjl^]Lb UGTflffQffeOTp Q^l^lUaSt5ilq.UJ 
oJl6na@a6rr {§l60i6u. 


emmaCaGOffeOT m66i60&(^<$<&66ii_iLTl(p6i76rT gjTijm 22 66iLD6b<$6rr 6 T 66 TIT) 
GffimjmuLDrTGUT ^Gn^DQja Q&rTftioT© ^]60ii_iuQTl6b60i60. 

gj 6 b 6 ^ 1 iumrTaa a60OTa^1i_ oJl®Lbi5l6OTmj. ^ 15 ^ ^] 6 n 6 i®@, ^erfluJlGOT Gcua 



<^6ff6ij&(6TT)Lb gjLULuna {§l(T5<$@Lb 6T6OT sar^^mj. g6OT ^j,uj6ija a(r3Qjla«n6n 6TrhJ@ 
^emm^^rTGijn, 3\\f>ff> J§)i_n!d&(^&<£l6mi_Giu ©_6TT6rr gjTijg6mg ^md<g,6umdsb6rr 
6ife)^^l6b gj6bo51iuLDrTaa a6UOTa^lLi_mj. 


mil© uaarwa6irr Qa.rT6UUTL *Lp^]Lb a6UUT6UCTmq. 6j>6OT6mrr)U uiu6OTU@^6OTmj. 
LfilafftflfDijg (Lp«nnDii5l6b ^CTfl^niug fr6OTgni6ir 6ur™<£), uij^luG^Iggj, dil6mijitfl6b 
^>65T6IDfDQJlLl(5 ^>6OTg)J c^<S6MTL_ {§IIJ6ffffT@ ClQJQjGQjp [^<56^60 
QTffffQffUJiuasci.iq.iLigrTa ©(n^ggii. 


emmaGaebfffiOT gej r ^1(TF,Lbug ^(r^Lbuff Q^iugnij. 1927LD 

<g>(TT, QJl6OTrTlq.a@ 186,295 «r)LD6i)<56irr 6T6OTUgi| grT6OT 6jpa@6IDfDlU ffljllUrT65T 
<$6U6T<$(g, €i6b Tp cy)iq.6ii Qffiugmj. glgj 6tfl6OTrnq.<$(g, 13 «nLD6b oTgGLD L^lemaiurTag 
CgrTeOTnSliugj. 


emLDaCaebfffiOT ^uQurTQ^gjLb ^l(rT>udil ^i6mi_iuQjl6b6m60. <^>6^1 oTffemffa arTrbffileOT 
QJL^llUrTa .SUgiJLJLILbQurTQ^gJ, ^>6Tfl CQJaa@6lT)fDQjlrb@ S-LluO^lfDgJ. 6jQ6OT6Ufl6b 
sbrrr£)r5l6WT oJl60<9b6b ©rfiluj© L£1aa @6mrD6ij. ^>6^11^1^ 2_6MT6^miunw, 
^l^lauLffLDneOT G6u<$g6mg<$ <$6ffUTi_rf))iLi G6iJ6traT@Qm6ffrrDrT6b, hieing <g>(rr, 
Qojff)f51i_g^l6OT QJL^liurTag gneuT G6U6UffT(5Lb. 

GijrTLD({5Lb uijml66iL|Lb Qjl6MTQQJ6ff1iLTl6b ^ijnujijgj, grwa6rr 

^luo^a^nsn oJl6OTClQJ6ff1 Qojft)f51i_g^lfT)@ jSlaijneOTgj. ^j,65TrT6b, 

<gH6Uij&6irT 2_uGiurTa.uu@g^1iu ^i6rra@Lb GarTLurT@a(6TF,Lb, a({5QJla.(65Lb gjLULDna 
@6i)6DrT«r)LDiurT6U, ^Qjija6rrrT6b ^crfluJIeOT Geuagemgff ffrfliurTaa 
a 60OT a ^1 l (ip iq. iu oJI 6b 6m 60 . 


i51^1u_|, y,GarT, emmaGaebffeOT grhj&eirr ^tueiiaerfleb gl6mgoJli_ gjLULorT65T 
(LP6mfT)a6m6TTLJ uiu6OTU@g^l6OTrT^]Lb, <5J6ui)&6irr <£>6T , r)6ira : 6m<9 : s>rTrr)rf))6OT 



QjL^liurTa^^rT6OT eimuaGaebffeOT ^rbGungj gjLULDneOT Qp6mfD<$6m6TTU 

UlLI6OTU(5g$), ^>6TfluJl65T GOJ.$ff)6ing ClQJfT)f51l_^^l6b <$6UBTfB.£)l_ QP lUfD«?l^^) fTlj. 


t^suij ^>({5 j§6na @LprT6miuu uiueOTuO^eOTmj. $6rTg)6ingiL|Lb, 

arbfD 6 rr 6 inQJLL|Lb <gneui)|^ 6 bQ 51 iumna<$ a 6 TOTa<®L 4 (! 5 r 5 g)rTij. ©LpnuJlQSI©^^ 
arTfi) 6 infD cj_p(Lp^rrsb Qojrbrf))i_g 6 ir>g 2 _ 6 MTi_rTa^l 6 OTmj. ^frgnisrTGsrr 

<s 6 MT 6 MTmq.a«r) 6 n QpejrgijLb LJlgwgijLDrTa ^> 6 Tfl 6 miu QTffffQffiugj, 10 «mD 6 b 

gJTIJ^rb@ff Qff6b^]LDUlq. ^ 6 mLDggrTlj. ^lUeiDQJg ^1({5Lbug ^©LilUff QffUJgJ 
aeuTTa^a^nsn.? Gffatflggmj. 6 jfDa@ 6 mfDiu geirr eunyp rE>rr 6 rr {glrp^lojemij geo t 

GffrTgemeOTaeiDGrrff Qffiugj QarT 6 MTiq.({ 5 i 5 grTij. ^ 6 Uij 2 _giQJIiLirT 6 mja 6 rr <gnojij 
&rT60g$1ff)(g,LI l51fD@LD {glljg ^j,lU61ja6ir)6rrg QgrTLljjjgieOTlj. 1933LD 
^gtAuJIgot Gojagemg oJl65Tmq.a@ 186,271 6 mLDGb& 6 TTrT<$ ^ingloJIggeOTij. ^igj 
Qjl 6 OTrTlq.a.@ 1 1 1/2 61T>LD6b<56rT oTgLD @ 6 lDfE)QJrTag GgrTeOTfgllUgJ. 


(emmaCaGbffeOT gl6OTCl6OTrT6OTpLb aeuuTLfgljjgmj. <g>6Tflfflniu, oJl6oa6b 
@f 0 u 3 L 6 ini_a QarT 6 MTL emojijm GurT 6 OTfDQjff)fgl 6 OT QjjJjliurT.sff Qff^iggjLbGungj, 
sargrTGinQJLJ CurT6b ©p^liu <g>i6ir>60 jS6mb Qa.rT6MTL ^gtTI, #)qjlil| CurT^m) 

3\®r>60 jScttld QarTdOTTL ^>6rfl6iniu qJIl, ^i^lamna 6U6ci6TT<£1fT)§j. ©ecifDjjg ^iein6U 
jScttld Qa.rT6MTL ^>6i11 QLDgjGurTaff QffGb^lfDgj. 'g^omra), Qojrr)rf))i_gdil6b 6T6U6on 
^erfliLiLb <g>Gij Gojag^leb gnCffiT Qff6b6oGeuflim(5Lb? ) 



4 rflrru(£!)0Qpm <5>6rfl «gy,«njr@ai(gTf,Lb 

gluQurTQ^gii {Brnb ^crTliLTleuT gj6bo51iumrTa.a 

a 6 UUTi_fg 1 j 5 g l jQJlLi_uiq.iurT 6 b, dlguteja^etn^u urbrfil #160 Qffiu^1a6ir)6n ^ffilGojrTLb. 

^L^IujlQSIc^rjigj ffj5^1ij6OT 6jfDa@6ir)fDiu 238,867 6tmD6b&6rr Qff)rT6tr)60Q5l6b ^©a^lfDgj. 

y^etniu eurj^emLOJ^rb® <^>6151 6T6ij6U6rT6ij CrsijLb 
Qa.rT6irr^lfDg l j? i 1/4 Qjl6OTmq.a6irr ^nssT. 

<^>(5 GQJ6m6rr, 6jG^rr <$mj60ffT£ffirT6b, CTejrfDrTQjgj <g>(rr> r5rT6rr ffjs^lijdrr meinfDijgj 
GurT@GLDlUrT65TrT6b, ff)6OT {glrrji^i) QJl6OTrTlq.a6Tfl6b ^igj ljij^1uq51^ ^gtTI 1 1/4 
Qr5n4&(63<$(g,u iflroGa jSLbetmo Qjjjgj <©l6tni_iL|Lb. ^i^eorneb, 1 1/4 Q{6mq.<s6rr 6U6tnij 
ffj5^1ij6OT mflnfDjijajClaj Q^i^iurTLD6b {§l(5<$@Lb. 

^LBllLTlQSIc^rBgiJ g^lUGOT 93,000,000 6tT>LD6b&6TT Cloned 6005160 2_6n6rr§J. *,l^lU6Bfl65T 
^>6151 y^etmu 6U{Bff)6mi_6U£rb(g, 8 {S1 l£1i_ld 19 Q{BrTiq.a6irr ^j,<SlfDgiJ. ctgot fDneugj <g>(rr, 
rBrT6irr ajtfliurifr LoemfDjjgjGurT^mrTeOTrTeb, 8 1/3 jftL£)i_n^&(^&(g,u i51fD<2<$ rBrna®^ 
Qff)i^iu6U({5Lb. y J L61u_Tl6OT *rbpuurT6tnff)U5l65T <g>(rr, uaa^^leblcj^ijgj a^lijuuaaLb <g>6rfl 
eujjgj <gn6mi_6U£rb(0j 16 jSlL£li_fwa6rr 38 Qr5rnq.<$6irT jgletn^Giu GijrTLD(rT,Lb, 

o51lULpeBfl6UT ^llJQ/E) 6 Mm!da 6 in 6 rr < 3 j, 6 ffffTlq. 6 OT Cl 6 U 6 ijG 6 Up S : Lmun!da. 6 T , n 6 b ^IjmijfBgiJ 
<$ 6 ffffTI_rf)) 15^1 ( 5 15 ff) mj. 

<&n6imrh]a>6TTlG60 l£)«£ QajrrflneoeijrTtfyrgd u^LGLn (Pluto), ^igj ^i^iueBfleblc^ijgj, 
y^etniuu CurT 6 b 6 jfDa@ 6 tnfDiu 40 LDi_rw@ gjnj^^l 6 b 2 _ 6 rr 6 n§]. ^i^65rrT6b, g,tfliu ^>6 tT 1 
y,L£lu5l6OT atrbpuurTetn^einiua a@^aQarT 6 TT( 6 T 5 Lb Crsij^etnffiLJ CurT60 40 

LOLnId® CrsijLb u^65LGi_rTo5l6OT arbpuurT6tn^6tmLia @paGa 
CT@£a^<$QarT6n(^Lb. ^>6 tT 1 u^6in,LlGi_rT6tfl6OT *rbpuurT6tn^6tmLia ai_uu^rr)@ 11 



LD6Utffl GfSIJLD ^j,@LD. 


r^Lff^ijnlda^Lb ^L^IujlQ^c^ijgj l£ 1 <$ l£)<$£ Q^rT6m6UoJl6b 2_6n6nsOT. <2®6OTrT6b, 
<£>6^1 ^j,6MT@ CT6OTU^«n6OT<5 QarT6MT@ ^QJfbf06OT gJTIJ£6tr>£.$ <$6 UUT<$<£)l1@ 

Cl QJ 6^1 LJ U @ &>&) 60 rT LD . 

<£>6^1 ^j,6MT@ CTfiOTUgJ ^>({5 arT6U^6b ^GTTl UIU6MTLD QfflUlL|Lb gJTIJLDrT@LD. 

^erfl ^eOTUgj 2_6MT6immiJl6b ctqjqjcttqi {fjtijld? 

60 oJl6OTmq.a6iD6rra QaneMTLgj <£>(5 jS 1 l£ 1 i_ld. 60 jSlL£li_rwa6in6na QarTeMTLgj <£>(5 
LD6utffl Grsijrn. ^^naiurTGb, 3600 Qjl6OTrTiq.a«n&na QaneuuTLgj <£>(5 mffljtffl Grsijm. <£>(5 
rsnerfleb 24 ld 6 otTI Gjsijld 6T65TfT)rT6b, <g>(rr, jjrTSTfleb 86,400 Qjl65rrnq.a6TT 2_6 tt 6 tt&ot. <£>(5 
QJ({51_^^l6b 365.2422 njml&6TT. ^6tn&lLirT6b, ^>(5 QJ({51_Lb 86,400 * 365.2422, 
^^rTQJgJ 31,556,926 Qjl6OTrTlq.<S61D6na Q<$rT6ffffTI_gi|. 

<£>(5 Qjl6OTmq.uJl6b <£>6^ 186,282.3959 6TDLD6bSb6Tr QffGO^lfDgJ. 1 6U(rT,l_£d))6b, <g>6Tf) 
186,282.3959 * 31,556,926, ^l^rTQJgJ 5,878,499,776,000 6mLD6b<9b6TT Qff6b^]Lb. 
1,000,000,000,000 CT6OTU§J <£>({5 Lq.tfl6ba5)lU6OT (trillion) CTfiOTUU^LD. <g>(TT, <£>6^1 ^j,6tTOT@ 
ct6otu§j 6 iq.i^6bo51iu6UT etnmebatgn®®# ffroGro ©etDfDeurTeurgj. 

Qj|(6F,(6F,rT6Bfla.6T‘fl65T Sb5UUTSb^l5OTUl£|. , 1 ^6TfllUrT6tTOT(5 ^lGIlLTI 051(5(6^ ffrB^llJflSflffiT 
fFJTIJ£6tT®Li GurT6U 25 I_B1 6V3 6\51 ILJ 5OT LDLfhJ® fFJTIJff)6tr®<$ @rfj)<$@Lb. ^L^luJloSlC^jiigJ 
Qff6bQj^rb(g, oJl6tfuTClQJ6Tfl 6iTijij&(^f6@ 3 njrTL<&6TT ^j,<SlfDgiJ. jglG^ 
Goja^6b ^Qjija6irr Qff6bojrTGij ^uJleuT, <£>(5 ^j,6Mr@ gjTij^6tn^a 

<$i_ui_®rb@ 200,000 ^j,@Lb. 

u^5LGi_rTQJl6OT arbgjju urTstn^uJIeuT ©paacnetnoju Guit 60 1600 mi_fw® <g>(rr> ^>6 tT 1 

<34,6WTlq_6ffT fFJTIJLD ^j,@LD. 

glLjQurTQ^gj, 15 mb r5L5®^grtds>6T , fl6tJT gjTijn!da6tr)6rrLJ i_|i^li5g l jQa.rT6TT6rr^ ff)iumjrT<$ 
gl®a^lGfDmb. 

y,L£la® l£)<$ gl®uu§j LDmda6orT65r rsLff^lijLb. {§I£)6 ot Cluiuij 

'urrrTa^lmrT QfffljffTLm}!' (Proxima Centauri). jglfjjl ^L^lu^loSl^iiigj 4.27 <g>6rfl ^j,6troT(5a6rr 
<2]6b6Ugi| 25 lq.l^6bQ51lU6OT 6tT)LD6b<56irr Qff,rT6lD60Qjl6b {§l6tT>ff|Qjll_ 



Geurp 6 TjTjf?j rsilff^^lijcLpm @606060. 


ugrTa<flLDrT QffeuuTLm^uJlQ^c^ijgj rBLD6om Crsna^l qj^ld <£>6rfl, y,L£1<$(gi Qjrjgj 

4.27 ^j,6UUT@a6rr ^j,<£1fDgiJ. ^LfiluJlG^IC^ljgJ ffJB^llJ LD6MTl_60^fT)@ 1 1/4 

oJl6OTrnq.a.6T , fl6b Gurnuff Ga^m ^>6T‘niurT6OT§j, ugrTatflLurT Qff6ffffTi_m^uJl6\5)(5[Bgii 

jBLD60LI> 6U{Bg)60l_lU 4.27 ^j,6MT@a6rr ^^IfDgiJ. @$)60, QJllLILjQU6OT6OTQQJ6OTfDrT6b, 

ugrTa<flLDrT Qff6UUTi_m^ grT6OT jBLDa® l£)<$ ^i({5^l6b^]6rr6rr jBtlffgdilijLb ^©ld. 

#lijliu6fo (Sirius) <g>]606OTggii j5Lffg^1ijn!da6in6rr qJIl L£1@gg ^>gtT) 2_6mi_iugrT@Lb. 

@gll ^L^IuJloSIC^jiigJ 8.64 <g>6Tf) ^,6551(5*6^ QgrT60606tfl60 2_6TT6rTgi]. @gd LJIjrTa#lL0rT 
Qff6ff5Ti_mJ)60iu GurT6b @ij6traT@ mi_n!d(g, ^©ld. 

<g>ljllU66T (Orion) 6T6OT6QILh JBLffg^llJ LD6ffUTI_60gd))6OT (LP<S^)lULDrT6OT {6 Lffg ^117^*6^60 
<£>65Tp '6OIJg>60' (Rigel) ^j,@LD. @gi| LU6?D6rOLJ Gl_irT60 95 LDLnid® gJTIJg^l60 
2_6TT6rrgii. ^Lfiujle^lc^ijgj @g65T QgrT6O606i) 815 <g>6rf) ^,6UUT@a6irr @g)6OT <£>6rfl 

y,L6l60iu 6U{6g6ini_6ugrb(g, 815 6U(rT>i_r5J&6irT ^©ld. 6oijg>6O60LJ urnjaa GrBtfltli_rT6b, 
^1^16^1(5^ JBLD60LD 6UrB£601_U_|LD ^>6 tT) ^1 60lLI6gT-61JinmTLLL' 

(King Richard, the lion-hearted) , #)rr)|6U6OTrT.$ @(r5JBg GungJ Q61J6TT)61JrBggrT(g,Lb. 
^uJIgULb, 60ijg>6£]Lb {Bld urrutgBffgietngff GffijjBg <£>(rr, {BLffg^lijLb gnejr. 

gf,ijlius7rr LorbpLb u 60 {BLffg^lijrwaerr 6jrr)<$(g,6orDiu 200-300 l516U6^1lu5ut 
{BL ffg^lijnldaetnerra Qa.rT6tron_ {Btlff^lij LoetroTLeogetngff ffmj[Bg606U. @gdG6U 
'urT6bCl6U6Tf1 LD6tfuTi_60Lb', 'l£160^1 G 6U <9brT6orT<$6]n5' (milky way galaxy) oeOTgjj ^etnLpaau 
□O^lfDgj. glgj ^>({5 aupg^rn ffaaijgetngu GuneOTfD 6Uiq.6ULb QarT6ffoi_grT(g,Lb. 

y,L£1 UrT6bQ6U6TTl LD6MTl_60g^)6OT 60LI>lUg^)6OT <5J©&rT6OLDlL5l60 {§1606060. ^lBIU-ILD, 
y,L61iLTl6^1(r3rEigj {bld a6MTa(6TBa@g Qg)6OTU@Lb rBila : g^lijn!da.(6TBLb L06MTi_60g^l65r 
rBOeoLmug^le^lcTBjBgj ©eorDjBgutlffLb 25,000 ^>6151 <33660(5.9^ QgrT6O606tfl6b 
gl({3a^l6OTfD6OT. LD6MTL60g)^l6OT {B@6iJl6>51(r3IBgiJ JBLD<$@ 6T6itoJlg 6j>6TfllL|Lb 
Qg6OTU@6uGg @606060. 6jQ66T6OTfT)rT6b, jBLD<S.£)601_uJl6b <^1<$6TOTI_, @([56ffUTI_ gja6TT 

0PLi_rwa6irr GL0aa5ciLi_r5ja6O6nu Gurr6b m60fD^^aQarT6MTUv(J3<»<Sl6OTfi)6OT. 
GlJlq.GlLirT ^6O60a6rr (Radio Waves) IDLQGlD @JB£ GLD&a St5iLl_fWa606Trg 
gJ606nggja QarT6UUT@, {BLD60LD 6UfBg)601_LU<55tSiL|.lU606U. 



00)*LDlU0rfi)6b LI)655TI_6O0^)657 0(5 6TDLDUJ^^l6^1 CSfjigJ 077LD OupLD G0lq.GlU77 
<2765)60*677, 6j0)*@65)0)iu 25,000 <^655 t( 5<$(60*@ Q0657 O6i76ifluu(500Ui-iLi_65)6i7. 
{§l*ij LD65fl065i 077*1 ^ *ld c2765)i_6U00)@Lb (j0065)0iu *7760Li>r7@Lb. 

UT7 6006176711 LD655TI_6O0d))657 QP(Lg @p**67761J 100,000 <g>6l11 <3],655T(5<$677 <^j,@LD. 

{§10657 <27000LD 676OT657O61J6OT0)r76b, *0^ 06511 6)51 (0 001 Lj,Li))*@ 1 1/4 6)51 657 7710. *611160 
61700J G*(70Lb <£>671)6)1**, LD655TI_6O065)0 00(0)077** aLjjfjjJ 0*6060 100,000 
^,6551(5*677 67(500® O*77677(670Lb. 

GlD^JLD Q*r76060UGur7657r76b, {§100 l5l01_l(60*0rfi)6b 0 LD UT76b 06176l1) LD655T1—60LD 
LDL(5Lb0 7765777? gl 657 65) I L0 U6b6O77U5l0**655T**77657 LD6557l_6077d*677 {§1(70 *<£16570) 657. 
{§617 77)77)] 677 LI 60 LD6557l_607fiJ*677 Ur76bCl6U6Tfl LD655TI_6O065)0 6)51 L* #lrf))0r7 65765) 617. #160 
lB 1*LJ QlJl}l0r7 65765) 617. 0 LD*@ < 2 i([ 0 £) 6 b 2_677677 <£>(70 OutfllU LD655Tl_60Lb 
'<37,655Tlq.G0r7L£l_r7' (Andromeda) 67657U077@LD. 0)6570)77* j§l(70655TL_ GLD*O0LI_L£)6b6Or70 
{§|061{LJ QU77(Lp^l6b 0LDLI)r76b <2165)0 <£(70 U65fl UL000 (§11060 GU7760, ^,655T10.G077 l5i_ 77 
0L*0d))0* *5iLl_^657 <21(r0£)G6OGlU *77655TCJ_P l£|. U_| LD . 077LD Q 617 p 7117*6551*6777760 
U7777***al0.lU6U0)p677 l£1* l£)*0 007765)606177765701 {§|0]G617 < 3 j,@LD. 

<3j,655Tlq.G077L£l_77 y,l_61 LLJI 6^1(73 2,300,000 <£6Tl) LU 776551(5*677 007765)606)5160 2_ 6776770], 
<3j,655Tlq.G077L£l_77 m655TI_6O0^6\5)(7000] 617(J3LD <£6)11**$) 0*677 2,300,000 
<^655T(5<$(670*@U L51 657 657 00 77 657 ^[£165)173 6170065)l_ll_|Lb. {§100 <£6l11, 06)1657 
LD65fl00*67H657 *77600^)0)® (J0657657G0 LD67j5Tl_60^^l6^1(r3fj)gJ 

^677Lblflu51(73***5il0.lU65)617. {§)** LULU 0^)60, y,L£lll5l6b GlOLDULL 2_u51lj ^617 6577117*677 
6T657U65)617 ^j,L7l51lfl** 077L10.6O 0065)677 6176770*<f) ^^1 *l£ 16O6O770, 077657® *7760*677, 
@p£)lU (J00J@ 0*77655TL_ #lLDU7765767)5 (chimpanzee) @07fiJ@65)677U GU7760 2_(70 617LD 
Q*77655TL_ ^617077^1*67777*0 077657 {§l(00^@£@Lb. 

^j,655Tl0.G077L£l_7765)6170 0 776U5Tl£|. U_|LD U60 Li)655Tl_60nij*677 {§1 (70*£) 6570)657. I_61*LJ OutfllU, 
01LULD77657 007765)60 G077*£l*65)677* 0*77655T@ 0077)p**655T** 77657, U77)U60 
LGl606)51lU657 <£67l)l7J77655T(5<$6T7 007765)606)5160 2_677677 LD 655T L 60 T7d* 65) 677* 
*77655T(J0l0.LL|Lb. 

1963LD ^{,655T(5, 6)51 (60 (60776511 *677 '*G61767\)7706]TO' (quasars) 6765ip <2165)Lp**UU(5Lb, 
0L*0^l07lij*65)677LJ GUT76570) 617 T7 65) 1 60 * 617 6700] **65) 677* *655T(5l51l0-006570. {§)00 



aGQJ6romj<56irr 2_6MT6mmuJl6b LD6UUTi_6un!daG6rr ^©ld. {§lojrr)rf))6OT rB@«mmuLb 
^>6TflLmuLDrTa jglc^uu^rTg^iLb, jgletnoj l£)<s£ Q^rr6?r>6U«Tl6b jglc^uu^rTg^lLb, j5LDLDrT6b 
c 5 J 6 urr)n 5 l 6 OT ^> 6 rflL£ 1 @j 5 ^ «r)LDiufwa«r)6nGiu umjaa Qpiq.<S1fDgii. 

aGQjeromja^DCTr qJIl^ Q^rT6m60QjrT65r LD6MTi_6D[wa6n 6jgjLb ^rbGungj 
a6MTi_n61iuuui_Qjl6b«r)6U. i_61& i_6 )<$ ^({5a.rT6imDuJl^j6Tr6rr aGoj6romj aai_ 
1,000,000,000 ^>6rf) ^j,6MT(5a6rr Qff)rT6in6UQjl6b 2_6rr6rr§j. ^QjrbfglG^lc^rjigj qj^ld 

^erfla^lijaGrr, y,L£)itfl6b ^rrggii ^6U6UTa6irr (single-cell organisms) ldlQGld eunypij^ 
&rT60^$l6b QQJ6T , nLJU@^LJULll_6ir)QJ. <gHJ5£ <g>6Tfl y,l_61 QJ6IT)IJuJl^]LDrT65T QmrT^ 
gjnj^^l6b, g>r5$)6b opewp urw@ gjTij^etn^, L£1({5amda6rr, unQ6tr>Qja6rr, LD6Bfl£ija6irT 
y,L£1uJl6b G^rT6OTf0iu arT6U^ff)@ (lp6OT6otGij aLrjaj, y J i_61u_Tl5OT jSl60UU@^l6iniu 
Crsna^l qjij ^ijmiJI^^Ic^a^Lb. 9/10 unid® gjTij^etn^a aLrj^ aLDiuLb, y^itfleb 

6 mi_G6OTrTarTija6irr (dinosaurs) eunypis^ arT6ULDrTa @(i5j5^(!3®@Lfc- 96 aaiOfeiLb ajTijLb 
aLij^Gungj^rTeOT y^itfla) CunreOTfD 2_uJli^65Tn!da6TT 

G^rT6OTpQj^rr)arT6OT (Lp^6b ^r0@rf))a6irT G^rT5OTr0u_TI(j3Sb<g>Lb. 

jgletneu CT6b6orTLb i_61a ^©arTetnmitflGb 2_6h6rr aGoj6rorT6tniju urbr^liuaj. 
QffirT6in6UgjTija aGQJ6romja6rr 10-50 d)6bQ51iu6OT ^gtTI <^6traT@a6rT gjTij^rb@Lb 
^uurTrbuLLetnoj. {gletnot QQJ6Tfluu@£fj}|Lb ^erf) y,L£1 G^rT65rpQj^ff)@Lb ci_p sotsotG rj 
ffi6OT uiu6UffT^6ir>£^ Qff)rTi_rw^1uJI(r5a@Lb. Solar System CT65 rp ^6tn^aauu@Lb 
@@Li)ULb Cff)rT6OTp6U^ff)@Lb QP6OT6UT<3lJ, UrT^1a@LD GLD60rT6OT tfJTIJ£6tr>£a 
ai_ij^1(5a@Lb. 

fBrngj ugu(6F,aLb ct6otu§j CT£§|6tr>6UBT Clui^iuaj CTfiOTuaj gluQuriQ^gj arf)GfD 
L|606OTrTiS1fT)§j ^606UQjrT? y^uJIflJT QJLi_^rb(g,6rr rsmii UrTlja^LbQurTQ^gJ, ^>gtT) 
a6troia^1i_ {§liu6unQJ6tnaitfl6b <^1 Gojamnaa Qaeb^lfDgj. ^5OTrT6U, ^L^IuJlQSIc^ijgj 
Cl6U6T < f)uuL.@, i5)rru(6F,a^6tn^ Qp^emmiurTau unija^LbClurTQ^gj, L£)a i_61sb 
QLDgjeuna sarijijgj Qaebojetn^u GurT6U£ G^neOTpLb. 

arTffirTij6MTmrTa, mrbQfDrT© {glL^lrb®.? Qa6boj^rb@ 

^uJlijaa6troTaarT6OT ^j,6UUT@a6rr ^euetn^ n)LbmrT6b umjaa^ 

(J_P l£|. U_| LDIT? 



5 ffniTLiluj g f )i LQ (S6ua> 6iJijLbL|at6TT,[i> 


Qj|(0(6F,rT6Bfla6TT (Lpff|5OT(LP^Q5l6i) GtTI U_T l 6UT Sb6UUTI_ rgllLI (iprbULlLGurTgJ, 

c5J6Uij<56iT QQjsT’fluu^^liugj QojpLD ^ijojLD ^rT6OT. <^>6\51uJl6OT 
S-eMTijojgj CurT6U6ijLb, ^>({5 urjffiiLia ©^lemiju^leifr aeocia^lQeugj 

GurT6061JLb gl6mff)lL|Lb <g>({5 6T 6TJUT 67Jtffl «9a 6?T) «9b ILJ IT <9b^ SifT^T &(5^6OTrTl).$6rT. 


c^4j5OTIT6i), jSllj6MTLULb Qjl(6F,(6F,rT6OT^6IDff)LJ U60 Ulq.<S6TT 6TUUI4. 

Qa.rT6rrGQjrTLDrT? 

<^>6^1 ^6m6ua6rrrT6b ^>UL|aQarT6MTi_6iji_65r, 'ctqjqJI^ 

^6iD6ua6rr?'CT6OTfD Ga6irroJl ^rrsurnss ^(Lpij^gj. 


ffCiP^Uu Ljgudl6b rsmb s>rT6ffiTugii fi)ij6F>6U<$6rT. <^>6\5)uJl6b rsmb 2_6UBTijQjgii, arTrbrfjlGOT 
^«n6ua6irr. ^65TrT6b, ^>6rflGiurT Qojrr)rfj)i_£dil6b Q^Gb^lfDgj ^606UQjrT? 
t gHLJUlq.QlU6OTfDrT6b, CTgJ Q<9brT6WT@ Qff6b<£)rDgi|? <£>6^1 «^61D60 GTGOTUfjjl 

CT6OT6OT? 6^>6Tfl ^«T)6Ua>6irr 6TQJ(T)(T)IT6b ^GOT^QJ? 



<£>(5 #16U oJl(6F,(6F,rT6Bfla6rr, {§lgg iJlijutgjtfGm grub 2_6UOTij Qpiq.iurTg rrgij (Ether) 

CT 6 OT (T) QurT({56nrT6b siti Tp CT 6 MT 6 inifl 65 rrr. rrgij ct 6 otu§j aGijaa QmrTyilff QtfrT 6 b. 

<^lgil6U6tnij, uijCGorTagemga Gaijgg QurTcgLacn/ QJ6n)gdaa6n ^]6tr>6OTggi]Lb 
irgflnijGiu 2_6irr6m_aftLDrTaa QarT6WTi_6tnoj CTftrrp gLbtflflmj. <£>6rfl irgijlftfT 
^6tn6Ua6tT)CTr<5 QarT6TOTI_gi| CT6OTfT)| CT6ffffT6fflffl65Tlj. 


{glgd LurbQfDrT© ffijaaetniua ^CTruifliugii. ^LfiluJIeOT Cld^j6tt6tt 

Qun(5L&(6Ti)Lb, y^etmua anijggii gaijggii Qa.rT6troTiq.(J5<s^)6OTfD6OT. ^j,6OTrT6b, y^iLiLb 
gnCeOT arbrgla QarT6troiGi_ ^©a^lfDgj. y,^, <^>(5 euetna ^tfarTefftfrletniu (axis) 

emmiuLunaa QarTflfffT© svLpeb^lfDgj. ^jgg ^tftfrT6fflffliL|Lb arbrfjla QarT6TOT(5grT65T 
^©a^lfDgj. y,L£1 ajijliuetnfljra arbrfj) QJC^^lfDgj. *,ijliugpLb arbCg) gaijggii 
QarT6UUTGi_ glcj^a^lfDgj. a,ijliu6tfT urT6bQQJ6ifl LD6tron_6Ug^l6OT etmmugetnga arbrf)) 
Qj({5<SlfT)§j. urT6bCl&u6TT) ld6Mti_6uGld ftLpejrgjj QarTfljffTQLb, gaijggd QarT6TOT@Lb 
@(5®£lrD§|. 


i^lrjutgiffQpLb, ^ggnisir ^i_r^d@Lb ^emsorggiiLb gaijggd QarT6MTiq.({5a^l65TfD65T. 
{§lgg QJrTgLD Gm^lLD U6D (gL£UUfhJa6tr>6rT 2_6ffffTI_rTa.£)lLlgi|. 


irgi j iJIgutgFiffg^leOT ^iq.uu6tni_LJ QurT({56TTrTa {§l({5a(gGmiurTflJTrT6b, <gngii gaijggd 
QarTflfffTLvCgaa CJ_p Lq. LU ITgJ . (LP(Lp6thLDLUIT&OT <g>UJ61J f^6tn6UllTl6b (absolute rest) 

gneuT 2_6irr6TTgj. LDffjfT) 6 T 6 U 6 urT {§liLiaarwa( 6 Ti)Lb rrgetnij ^i^uuetnLiurTaa 
QarT6MTi_6tnLDiurT6b, gLbmrT6b ^QjrbetnrD ^jCTTggii ^>({5 CT6ffffT6ffliM6tnaiurTaa 
&afDCLpiq.iL|Lb. ggletneu gflsfluutlL {§liLiaarEda6TTrTaa (absolute motion) acgguuQm. 


ernmaCaGbadfr, rrgetnija anijgg QJ 6 tnauJl 6 b ^LBliLTIeuT Geuagemga 

Sb6UlJT^^I_CJ_pL£|.lL|l_b CTGOTfpgrTflJT jSl6IT)6OTggrTlj. 


y,L£1 gdrr ^emeOTggj gliuaamda.6T , f)^]GLH irgetnija anijggii gneoT 
^iun!d^aQarT6MTiq.(r5'»^l6OTfDg l j €T6mrr) saraLb urrQJ6ona {§l(rT>gggii. <g>(rr> 
^erflaa^letniju urnua Qaiugj, ^grirr Geuagemga a6troia^)i_6orTLb. <g>6rf) rrgijrT6b 



6T6OTfDUiq.iurT6b <g>(rr, j§liu<$.$L£)6b6DrTg, <g>iu6ij jS)6tr>6DuJl6b 2_6rr6rr 
ClurT({56Tfl6OT 6ii L^liun flag gn^tr Qa : 6b.£)rDgii. y,L£1uJl6OT avLprr)^1iL|Lb, <£>6rfl 61^*0) <g>Gij 
^^nffuTlGb gl(j5j5g)rT6b, ^crniLTIeOT G6 u<$ld g6Bflui_iLli_ G6U<$LnrT<$ gl6b6omn6b, 
y,L£1uJl65r G6uag6cigu_|Lb 2_6n6rri_a^1iugirTa gl({5a@Lb. 6ULpaag6cigi qJIl fffbgjj 
{§l(T5<$(g,Lb. y,i_61 CT^lij^soiffuJlGb *Lp6OTgjj Qa.rT6MTiq.(r5{5^rT6b, <^>6^ 
6ULpaag)6ing) 6iJli_ fffbp QmgjGunaff Qffebg^m. 6jCl6OT6OTfi)rT6b, grub <£>6rflitfl65T 
G6mg^6\5)(rr,r5gii, y,L£1uJl65T C6uag6ciga (g,6tnrDgg)j, <$6traT<$.Si)6b 6T@ggii<$ Q<$rT6rT6rr 
G6U6MT@Lb. 


{gljjg G 6 ua.nids. 6 T , fl 6 OT oJIg^liunffg^l 6 ^( 515 ^, irgitfl 6 b y,L£1uJl65T C 6 uag 6 cig grub 
Qa.rT6TT6TT (J_P l£|. U_| LD. y,L£1uJl6OT g£>Bf)UUL_l_ {§llU<$.$g^)65T G6U<$g6IT>g 

^f 0 j 5 grT 6 b, ffmjjj>§|, ^>6ijCl6urT6OTfDrTa grub Gmrb»afDLJULl@6Tr6rr 

^«n6OTggiJ g|6BfluuLli_ gliuaanija.6T , fl6OT G6uamda60i6rriL|Lb <s6ffffT@d)iq.<$s> (j_p i£|. u_| ld . 

y,L£1ujl65T G6uam <£>6rf)itfl6ffT G6mg6tr>g 6iJli_ l£)<$ L£1aa @6tnri)6ijnwg i ]. ^]g)65TrT6b, 
y,L£1ujl6OT G6uag6mga <9T5itl®6uGgirT, <$j£)uuGgrT L£1<$uQurfliu oJIgdiliurTffgeing 
ejrbuQggngj. jgljjg i§)6ir>60itfl6b y, lBI llJI etrr g6tffluuLli_ gliuaag^l6OT G6U<$g6tng grub 
6T6il61irTfp] a 6 MTl_f 51 G 6 UrTLD? 


1881LD ^4 ? 6UOT(5', 6ClLDaG a 60^651 '{glflTOTLljQuGljrTLtfLlLlj' (interferometer) 6T6OT6pLD 
a({5Qjl6imLI <516tnLDggrTlj. {§lg65T GLD60 <£>6Tfl 6lT^l6OTrT6b, a(J5Qjl ^6fFl6lf5 : 6tr><9 : 
glg6MTi_rTau dltflggii, a^lij ^)6tna : a6T , n6b ^guui51, LifaraTQLb <£>65rp 


^>(5 dilGoiffitfleb ^>6T*n, y,L£1ujl6OT gliuaag6tng ^>Liq. Qff6jrp, d^Lbri) 

Lfi6MT@Lb 6T$1l) 6?D U_Tl 6U 6U(TT,Lb. IDrbQfDrT© ^ISClffllJleb <£>6^1 y j l_BlU_Tl5UT 

gliuaag^lrr)®^ Qffnij@ggrTa, Gld^ild <£(LpmrT<$, {§lij6TOT(5 ^l6tns : a6T , n6b Qff6b^]Lb. 


rrgij {§liunij&rTLD6b, <g>Gij jSl6tn6UuJl6b {§l(r5UUgrT.$ 6tn6iiggdaQarT6nG6ijrTLb. y,i_61 
LDL@Lb gliunij^la Qa.rT6troTiq.(r5J5^rT6b, <^>6^) eiT&svsbGrr, Cl6U6ijG6umu G6us>rfrja>6T‘rl6U 
ffrbGfD Qp6OTgijLb tJlejrgijLBrTaff Clff^Tp, LS6troT@Lb ^>6OTg)j Gffijrjgj euc^LbQurr^gj 



6^>6OT6tf)(T) <g>6OTp L51«T)6MTaarTLD6b, QQJQjGQJg)J jSl6lD6Ua6rr 2L6YT617 ^6lD60a6TTrTa 
QJ({5Lb. 


^>(5 #)6U ^i_mdSb6TH6b, ^6m6ua6rr <£>6tfr6tnrD ^>6urp qj^ilju©^, ^>gtT 1 ^^laLDneoT 
dlgarTff^gjLeOT a.rT6MTUU(5Lb. ^>({5 #)60 {§li_[hj<$6i1l6b ^>61^1 ^«n6D<56irr <£>6OT6tr>rD 
LDrwa6urTaGojrT ^6060^ gl({56UUTGi_rT &n60OTUU@Lb. 


glQjQjngi], ^>6rfliL|Lb gl(r5(6TF,Lb mrTrfj) LDrTrfj) qjc^ld. glgemeoT, ^GTflaji^aG&rT©.^ 
^6060^ ^6TflQJI^-Qjl6TflmMa6TT 'interference fringes' 6T6OTp ^6tnLpa^1GfDrTLD. {glrjg 
<^6tT)6l) QJl6T , nLbL|a.6T , n65T ^&6Dg^6\5)(!5[5fFi|, 6TT1 U_Tl 6UT GQJag^l6U arTfitTOTUU^Lb 
oJlg^iurTffrfdasirr mrbrpm y^uJIffir Gqj&ld |^Qjrr)6imD& <$6UBT&<£)i_6DrTLb. 

1887LD etnmaC&GbffGOT grT6OT Gmrf)QarT6n(6ir!,Lb ^iuqTIgot oJlQjgrhJ<s6n 

^6lD6OTg6tng)lL|Lb ©ffilggj 6tnQJg^(5J5£)rTlj. CTLeurTljL Qjl6bo51lLILb6lfu LDm)6S (Edward 
Williams Marley) 6T6OTfT) Qj|(6F,(6F,rT6BfllL|l_6OT gletnentfTljgJ, 'etDLDaGaGOffeOT- mmj6\5) ^jjlUSlJ' 
(Michaelson-Marley Experiment) CT65 Tp gluGungJ SfiifDUU^Lb GffrTgetnflJTeimLI 
njLgffjlfiOTmj. 


^j,6OTrT6b, GffrTgetnetfT ^QJij&CTT CT^lijumjgg) Qjl6tn6n6ija6tn6ng gijoJlGbetneu. 
^erfliLiLb ^©(gjLDna, tnrnf)) mrTrfj) ojcj^ld <g>6rf)Qjtfl o!H6TflmL|.$6ir>6rTU 
urTijaa(j^iq.iuoJl6U6tn6y). ^>61^1, CTgjeurTuJIgtjLb, Geuag^l6b Qffcbojgj 

GurT60g grTGOT GgrT6OTf51iu§j. etnmaGaebffeOT geit t $)(rF,Lbug ^(r^Lbuff 

Qffiugmj. ^>({5 (Lp6tnnQ <5tsiL_ ClojojCotgu GQjarfd<5>6Tfl6b Qff6b^]Lb <^>6^ 

Qjl6ff)Lbl_|<56irr c5i6tr)LDlUQ5)6i)6tr)6U. 

{§lj5g c^4,LU6ij, etmDaCaebffeuT arT60g^1ff)(g,u i51fD@Lb s«.i_ U6D gi_6tnQj<56irr 
QffiuiuuuL@6n6ngii. etnmaG&Gbffflff uiueOTuOg^liuetngiQJlL ueOTLDLrw® njitlumrTfljr 
\?>qF60\ a(r3oJl<56tr)6na QarT6troT@Lb QffiuiuuuL@6n6rTgii. ^j,6OTrT6b, ^djQojrT© 
(Lp6IDfT)lL|Lb glGff) Qjl6tn6TT61ja6rr grTffiT. 6?D S= U_Tl 5OT nG 6U rT , *Lprb<f1ltfl6OTnG!6DrT 

^>6tT)lLTI 6OT CQJag^l6b 6Tjiig)Qjlg LDrTfDfDQpLD {§l6bfln60. 



1905LD QfgljLDGOT Qjl(6F,(6F,rT6Bfl ^6buijL_ £g6WU6tT>l_6OT (Albert Einstein) g GOT 

'^1fT)UL|ff ffmjL51lU6b ggfjjlQJgGOTg' (Special Theory of Relativity) QJLprhJ<£)6OTmj. glgj 
{gliuaagGtngiU urbrfi) <g>(rr> i_|^1iu urflmrT6GOTg6tr>g 2 _ 60 @a@ gGflfluutlL 

j§liuaaLb, geuflLJULL <g>iu6i) (Sl6tr>6U gtott rngi CTgjQjLb @6b6D6U. CTijg <g>(rr> gliuaa(rpLb 
LUff)QfDrT6OTf5l65T {gliuaagGOTga amjrjiGgirT ^]6b6Ugii ^getnetfT ^iq.uu6tni_iurTaa 
QarT6UUTGi_ <gn6mLDj5ggn(§,Lb. jglgstnGOT rsmb ^rf))[5GgrTGmiurT6OTrT6b gliuaan!da6rr 
^tetneOTggjLb #’ijrT&OT6tnoj GTGOTUGtngiLiLb ^rf))iu6DrTLb gigotit)] r^flrrggrTi). 


£gGOT6ruGtni_GOT, GOTmaGa6baGOT-L£>mj6S ^ujoja CangGOTGOTGiniu ^1({5ggGQjrT, 

^ijGtnmaaGQjrT Qpiurb<f1 QffUJiuQjl6bGtn6D. ^tojij ^tGtngu urbrf)) 

GTGOTUgij 5 t5iL_ { 6 LD<S@g Qgl^lUngJ. ^GOTrTGO, ^iGOTtf CTgjQjnujlguLb Cl6urr)f0i_g^l6b 
^otT) <^>Gij Cojag^l 6 b grTGOT Qffeb^lfDgj; Glu^ild, ^> 6 tTIllTI 6 ut QP 6 ULD (source of light) 
CTjjg ^lGtnauJlGb, arjg Cojag^l6b Qff6OTpQarT6tjuTiq.(r5i5^rT^]Lb ^tgj ^gtHilTIgot 
G atag^leb 6Tj5g <£>(5 mrTrr)tf)gGOTgiL|Lb ejfDU^ggngj GTGOTU 6 tr>gu_|Lb fgGWUGtnLGOT 

oJl6rra.£l gotti). 

'^STfletniug gQJlij, ^>6^1iu6tn6ua6rr, jSij6tr>6Us>6irr GurretrrrE) mrbpLb U6U, Qff6b^]Lb 
^lGtnaGtmLiu Qunpggj GojaLDnaCGurT QLDgjeurTaGojrT Qff6b^]Lb; <g>6rf) rsmb 
ffrTgmjeMTLDrTa 6T^ijumja(g,Lb QJ6tr>aiLTl6b rBLjjgii Qa.rT6irrQj^l6b6tr)60' 6T GOTrp 
g6OT6f06T>l_6OT Qjl6rra^1lU6tT)g 6T 6TJ (JT, LD tftflCllUGOTrp 6JfT)pa QarT6rT6rTQjl6bGOT60. 

£gGOT6fUGOTI_GOT, gGOT 22T<$Lb tftfllLirTa gl(J5J5g)rT6b, 2_60ag£j)6OT {§llLiaagGOTg)lL|Lb, 
2_6uag^1^]6irr6n rnrbfD ^etneOTggju ClurT(rT,Lla6T , r)GOT {§liLiaan^aGOT6rrii_|Lb L|i^j5giJ 
QarTSTTQjgj GTOTflgirTa gl({ 5 a@Lb gtgot rsLbdlGOTmj. ^got saraLb, Qjl(6F,(6F,rT6Bf1a6rfl65T 

GarTg6tn65Ta6rr ^GOTGOTg^rr)@Lb atfliurTGOT QJl6naamda6tn6rriL|Lb, 
u^l6ba6tn6rrii_|Lb <gu6rfla(g,Lb GTGOTUGtngiLiLb rgl^tJIggja arTtliq.GOTrTij. jglgGOT 
<5iiq-UU6tr>i_iLTl6i) <51 surf Qaiug @f5)ui_|a6h GT6b6orTLb ai^iunaGoj ^GtminjgGOT. 


1905 (Lpg6b, QJl(6F,(6F,rT6Bf)a6irr <^uJlgaa6UOTaarT6OT QjlQpiurwa6tr)6rra 

a6MTi_f0j5^({5i5g)rTrra6rr. Li6b6DrTu31ijLb GarigGOTGOTaGOTGrra QffUJ^crgijgngaCTT. {§Igotqj 



£g 6 wu 6 mL 6 uf) 6 OT a 6 MT@iJli 4 UL|a 6 in 6 rriL|Lb Ga.rTLurT( 5 a 6 ir) 6 TTiL|Lb 
QJl 6 naan!da 6 in 6 TTiL|Lb Gld^ild qj^jlju@^iu 65 t. 

glejrp, Qjl(6F,(g,rT6Bfla6rr {glsjiGoj ^6WT6tnmiunw oJl6naaLb CTejrp 

^>UL|aQarT 6 irr^l 6 OTfD 6 OTrr. 


£g6OT6fu6mi_6ufl6OT ffmjiJliu6b Garnlun© ^>6T , rlu_n&UT mrbQfDrT© 2_6MT«mD«niuLJ 
Q60UU@£^lUfFi|. ^^rTQJgJ, ^>6Tfl ffcQJrT6TOTI_Lb G&rTLlurTLletnLff (Quantum Principle) 
ffmjijgj QffiuGbuO^lfDgj ctgotuG^ ^©ld. 1900ld mrT<$6ifu kel 

U6TTrT6OTa 6T6OTUQJIJ QJQ51lL|g)J^ ©©jjffirTlj. 

^>6^ <^>Gij ffLDiu^6b, gja6rrrTa6ijLb ^6tn60iurT<$6i]Lb Qffiu6bu@6Uff)6OTrT6b 
ClojrbfglL^^l^lLb QffebeuQpuv^lfDgj. jgl^rb© irffitfleuT <gnQj#)iuGLD {§l606tn6U eTejrp 
g6OT6ru6tni_6OT QLDrTL^lij^rTij. Qjl(6F,(6F,rT6Bf)a6irr rr^ij ^gjoj^etn^ ^tG^n© oJltl© 
QjlLi_mja6rr. rr^ij {§l6b6tn6oQiutfsfl6b, etnmG&GbffSOT LDrn)6S GffrT^6tr)6OTU_|Lb ^iJIluitsot 
U^ l6ba6tn6rr ^Grflaa.rTgj. 

{§|J5£ a6MT@lJllq.ULl'S(615a®, LI>rT«$6]fu LJ6rrrT6OTa (Max Planck) 1918LD ^j,6troT@Lb, 
g67T6fo6tni_6OT 1921 -ld <^6troT@Lb Gr5rTU6b urfltt«$6tr>6rTU QUfT)fD^Tlj- 


g 6 OT 6 fu 6 ini_ 6 Bfl 65 T ffmjLJIujeb ^gj 6 U^ 6 OTUiq. ^eiftaniu qJIl Gojamnaff 
Qa : 6b6oas®.iq.Lug l j GQjQfDgjQjLb gi6i)6tn6U. ^gtTIllJIsot Gqj«$ld, 2_6D«£)rbG«$ oTItg® 
Qpiq.lLirT^ Ll^llLI G6U<5> 6UIJLbfflr>U ^6lfl0>a>§|. 

U6MT6tDl_lU arT6U^6b ff)65T <5>rT6U {B6tni_GQJaff)6tn^GlLI G QJflb QjgLburT&a 

QarT6troTiq.®j5ff)rT6OT. jgffffGb GQj«$£6tr®£ Gqj«$ euijLburTaa 

QarT6tron_rT65T. l516wt, ©Rising, GmrTLi_rTijarTij,QjlmrT65Trwa6irr, ijrTaQaL@a6rr 

6T65T Qjrfl^nffiurTa^ ff|65T Geua^tfr® Qa.rT6troiGi_ QffeOTfDneOT. 

LD6flf)£lj«9b6TT <51_6tT)6U<S «$l_J5ff)65Tlj. QP£6\5)6b ai_6U aLfjgJ 0.56060 U60 LDn^i mdSb6TT 
^j,uJl65T. i51fD@, 6urTgrwa6rr rsmlaernTaa ©etnfDjjgj, #160 LD6treTl G{6ijn!da6nrTaa 
©etnfDjj^gj. LD6Bflff)65r, ^LpeOTGfD rsmlaeTfleb LDetroTLGOffietn^ff Q<5«frnD6tr>i_uj 

QpetneOTijgj, 06urr)rfj) C1ur£)rDrT6UT. jg)rfrjrfrj«rrLh Goja^etn^ Qa.rT6troiGi_ 



Qff6OTfDrT60, y,L£1<$@ ^©^160 gl({5a@Lb rsLff^^lij^rbGa Opewp rsmlasTfleb 

Qff6b6U61JLb ffrT^^1lULDrT^1oJl@Lb ^6b6D6urT? 

OPH-iuGoj opiq-iungj. LD5uflff)ija6nrT6b ©fDjj^uilffLb 4.27 Qj({5i_rwa6Tfl6b ^rreur l£)<$ 
l£)<$ ^({5^160 2_6TT6TT rSLff^lJ^^&fBGciL Qff6U60(j£L}.U_|Lb. Guruu^ 
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